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FROM THE DIRECTOR 


completion of work done to prevent 

more “once in a century” flash flooding 
incidents at Building 1 (our future Museum 
building) on the new Museum campus. 
This carefully planned initiative involved 
raising the floor of Building 1 by twelve 
inches and installing a concrete barrier 
around the outside of the building. 

As the current property owner, I will pay 
the cost of this work before the transfer of 
title by my gift to AWA. Buildings 2 and 3 
are at a higher elevation and required no 
changes. The town of Bloomfield has 
agreed to help clear the culvert under Route 
5&20 and divert drainage away from the 
building. We are now all in agreement that 
we can safely begin moving artifacts into 
the museum building. 

The behind the scenes work of those who 
contribute articles, edit our publications 
and handle our web pages, makes me proud 
to be amember of AWA. I find a consistent 
professional quality throughout the pages 
of our Journal and The AWA Review. Our 


[= very pleased to be able to report the 


newest addition, The 
AWA Gateway, 18s 
keeping its promise to 
inform us between 
other mailings without 
the expense of postage 
and printing. It also serves to help newcom- 
ers to our hobby to understand the history 
and development of radio technology. 

We must not forget that our membership 
is international. The Internet has certainly 
proven this. A physicist friend of mine re- 
cently returned from Europe by way of Ire- 
land, where he had detoured to explore his 
ancestry. When he discovered a quaint radio 
museum next to his hotel, he e-mailed me 
their link. Within minutes I was exploring 
new territory. (http://eiSem.110mb.com/ 
museum.html). 

I encourage all members to attend our 
coming May Sth Meet and membership 
meeting to follow. Please share in our pride 
and view our progress. Hope to see you in 
Bloomfield! 


—Tom Peterson 


ABOUT OUR AUTHORS 


RICHARD D. BREWSTER 
Hollis Semple Baird — Bringing Electronic 
TV to Boston: Part 2 

Richard grew up in Mineola, NY, not far 
from the village trash dump. With his three 
brothers, he raided that wonderful source of 
interesting junk on a regular basis. Old ra- 
dios and even an occasional discarded TV, 
objects of extreme interest to him, were 
summarily reduced to their bits and stored 
in dresser drawers. 

Electronics magazines were devoured 
along with traditional comic books. And 
since this was before Popular Electronics, 
much of the material was over the head of a 
ten-year-old. Several construction projects 
resulted in failure although he was finally 
successful with a Heathkit phonograph. 


His TV interest really peaked when his 
brothers discovered an abandoned Mad Dog 
Tyson warehouse in a nearby town. Richard 
managed to dolly a 1939 GE TV console a 
mile to his home. This he turned into an os- 
cilloscope, completely unmindful of its 
lethal 4000-volt second anode supply. And | 
even before that, the boys managed to ac- 
quire a World War II radar set, again re- 
trieved with great difficulty. All became ad- 
ditions to his parts box. 

Richard was a 1960 graduate of Worces- 
ter Polytechnic Institute with a degree in 
electrical engineering. In his first job he de- 
signed much of the circuitry for a multi- 
band submarine radio direction finding re- 
ceiver back when Nuvistors and transistors 
were fighting it out for supremacy. 
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FROM THE EDITOR 


opening this issue to find a Convention 

registration card inside. We’re sending 
itin April rather than July because of deliv- 
ery delays that have come up in connection 
with our change in mailing mode from First 
Class to Non Profit. While this does save 
AWA considerable money, the downside is 
that delivery times are extended. And we 
can’t get our issues to the printer much ear- 
lier because your Journal staff is busy pro- 
ducing our new Gateway publication be- 
tween Journal issues. 


[- sure that many of you blinked when 


AWA Annual Convention 

August 21-25, 2012 

Themes: Collins Radio and 

Titanic Disaster 100th Anniversary 


At the 51st Annual Convention, collectors 
and history enthusiasts will convene, buy 
and sell artifacts, and learn more about the 
development of radio and electronics. If you 
have never been to the yearly “reunion,” 
why not give it a try? Rochester (Henrietta) 


A wife, three daughters, and six grand- 
children later, he now spends part of most 
years in Africa with Mercy Ships, having 
actually risen to the position of Chief Radio 
Officer on one of their vessels. This without 
even a ham license! 

Over the years, Richard has managed in- 
terviews with significant individuals in the 
TV field, just missing an opportunity to 
meet Zworykin via a family connection. But 
he did manage to meet Hollis Baird. 


GERALD D. HALE 
The Heacock Radio Phone and its Builder: 
Part 2 (With M. Daniel Merz) 

Gerry has collected old radios since 
about 1990 and enjoys focusing on the ori- 
gin of unusual radios he has come across. 
He was largely responsible for gathering in- 
formation about the personal life of O.M. 
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is just north of upstate New York’s beautiful 
Finger Lakes region, easily reached by car or 
plane. The site is 26 easy miles from the 
AWA Museum at Bloomfield. 

The Convention will be held, once more, 
at the Rochester Institute of Technology 
Conference Center, 5257 West Henrietta Rd., 
Rochester, NY 14602. Use the Convention 
registration card included with this issue or 
register on line at www.awaconference.com. 

For room reservations, call the Confer- 
ence Center at (585)359-1800. Ask for the 
special AWA Convention rates. The Con- 
ference Center has restaurant facilities and 
other lodging and eating places are nearby. 

The facility is reached from Exit 46 of 
the New York State Thruway (I-90): take I- 
390 north to NY 253 west, to NY 15 south. 
For visitors arriving by air, the location is 
about seven miles from the airport. 

For more information, please see the 
“Conference Doings” section of the 
“Membership News” column in this issue 
as well as the Convention web site 
www.awa.conference.com. 

—Marc Ellis, N9EWS 


Heacock and his career and photographing 
the known Heacock sets. 

Gerry’s livelihood was construction. He 
was a Purchasing Supervisor for California- 
based Guy F. Atkinson Construction Co., 
worked with subcontracts and major materi- 
als procurement on projects all across the U.S. 

After retirement he moved permanently 
to Richland, Washington. As a fifth genera- 
tion Oregonian, from the town of Estacada 
southeast of Portland, he is especially inter- 
ested in radios related to Oregon history. 
His skill in recovering the beauty of ne- 
glected sets has earned him recognition 
from the Puget Sound Antique Radio Asso- 
ciation and he has won many “best of show” 
awards with his entries in the association’s 
annual contest. He enjoys photography, bi- 
cycling, wood finishing and restoration of 

(continued on page 16) 


MEMBERSHIP NEWS 


AWA JOURNAL POLICY ON PROMOTING EVENTS: The AWA Journal is pleased to list 
the meets and meetings of any established antique radio organization, whether or not it is 
associated with the AWA. Send your information to Marc Ellis, Editor, AWA Journal, 


avn 


P.O. Box 1306, Evanston, IL 60204-1306. E-mail mfellis@alum.mit.edu. Closing date is six weeks 


prior to first day of month of issue. 


Calendar of 
AWA Activities 


May6 — May6 ~~ 
AWA Spring Meet AWA Membership and 
Board Meeting 


August 21-25 
AWA Annual Convention 


Calendar of Meets 


(AWA logo identifies AWA-sponsored events) 


SOUTHERN CA ANTIQUE RADIO SOCIETY 
SWAP MEET AND BRUNCH 

April 23 

7:00 a.m. at Marie Callender’s Restaurant, 
160 E. Rincon St., Corona, CA 92879. Info: 
Barry Dagestino, 714-281-5190 or 
www.antiwueradios.org 


SS 


WT 


AWA SPRING MEET 
May 5 

At the former AWA Museum Annex Build- 
ing in what is now the Bloomfield, NY Vet- 
erans Park, 6920 Routes 5 & 20, intersec- 
tion with Rte. 444, and also in the former 
American Legion Building at the same ad- 
dress. See “Museum News” in this issue for 
more information. 


AWA MEMBERSHIP 
AND BOARD MEETING 
May 5 

To be held at 1 p.m. at the Media Center 
(Building 2) of the AWA Electronic Com- 
munication Museum complex at 6910 Rts 5 
and 20 (Intersection with Rt. 444). 


AWA 
ar 


CAROLINAS CHAPTER AWA 
May 12 
The Spring Swap Meet will take place at 


Spencer NC in the Spencer Shops Train 
museum. As always admission and vendor 
setup are FREE. Details for the Spring 
Swap Meet and other Chapter events can be 
found at www.cc-awa.org. 


RADIO DAZE 2012 

May 18-19 . 
Presented by the Northland Antique Radio 
Club. At The Comfort Inn of Plymouth, lo- 
cated at the northwest corner of I-494 and 
Hwy. 55 in Plymouth Minnesota. Auction, 
Swap meet, radio contest, program and 
awards presentation. Visit the Pavek Mu- 
seum of Broadcasting and shop their annual 
garage sale of surplus relics. More details at 
www.northlandantiqueradioclub.com/ 


BVWS GARDEN PARTY 

June 9 

At the British Vintage Wireless and Televi- 
sion Museum, 23 Rosendale Rd., West Dul- 
wich, London. Socialize and enjoy the op- 
erating vintage radios and TVs. Jazz and 
dance music by the New Foxtrot Sere- 
naders. Open to members only. Visit 
www.bvws.org.uk for information on how 
to join. Admission £15.00 advance; £19.00 
at the door. 


SOUTHERN CA ANTIQUE RADIO SOCIETY 
SWAP MEET 

June 16 

7:00 a.m. to noon at J.L. Fisher, Inc. 1000 
W. Isabel St., Burbank, CA 91506. Info: 
Barry Dagestino, 714-281-5190 or 
www.antiwueradios.org 


ZA 


oe 


IW, 
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AWA ANNUAL CONVENTION 
August 21-25 

Theme: Collins Radio. Watch awa.confer- 
ence.com. for more details as they become 
available. 
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AWA LIFE MEMBERSHIPS 
ARE NOW AVAILABLE 


Cost: $500 (U.S.), $600 (elsewhere.) Make out your 


check to Antique Wireless Association and send it to 
AWA Membership, P.O. Box 421, Bloomfield, NY 
14469-0421. E-mail awamembership@ 
rochester.rr.com. 


Recurring Meetings 


° The Antique Radio Club of Illinois 
(ARCI)—Meets bi-monthly. Meets gener- 
ally held at the American Legion Hall, Carol 
Stream IL but meets in June in conjunction 
with the 6-Meter Club of Illinois at the Du- 
page County Fairgrounds and once per year 
for Radiofest at the Willowbrook Illinois 
Holiday Inn. Check website for schedules, 
details and maps.) Contacts: President, Olin 
Schuler oshuler@comcast.net; Club 
Public Contact, Art Bilski, 630-739-1060, 
clubinfo@antique-radios.org. Website 
www. antique-radios.org. 

e Antique Radio Collectors of Ohio— 
meets first Tuesday of each month at 2929 
Hazelwood Ave., Dayton, OH (4 blocks 
east of Shroyer Rd. off Dorothy Lane) at 7 
p.m. Also annual swap meet and show. 
Membership: $10.00 per year. For more 
info, contact Karl Koogle: mail to above 
address; phone (937) 294-8960; e-mail 
KARLKRAD@ GEMAIR.COM. 

* California Historical Radio Society— 
For info on current meetings, call the 
CHRS hotline: (415) 821-9800. 

° CARS, the Cincinnati Antique Radio 
Society—Meets on the third Wednesday of 
each month at Gray’s History of Wireless 
Museum, which is part of The National 
Voice of America Museum of Broadcast- 
ing, Inc., located in a building that is now 


50TH ANNIVERSARY COMMEMORATIVE BOOKLET 


Our 50th anniversary commemorative booklet Fifty Years of AWA has received 
high marks from everyone who has seen it. We still have a stock of this profusely- 
illustrated 60-page AWA history available for those who would like extra copies 
or those who were not members at the time of distribution and didn’t receive 
one. Cost is $7.00 per copy postpaid, no limit. But once they're gone they're 
gone—so act now if you are interested! Send your check to Antique Wireless 


on the National Historic Register at 8070 
Tylersville Road, Westchester, Ohio. 
45069. For more information contact Bob 
Sands at (513) 858-1755. 

* Carolinas Chapter of the AWA—Hosts 
four “mini-swap-meets” each year (in Janu- 
ary, May, July and October) plus an annual 
conference, “Antique Radio Charlotte,” on 
the 4th weekend in March. Executive com- 
mittee meets approximately quarterly. For 
more info, visit the website at CC- 
AWA.ORG or contact Ron Lawrence, 
W4RON, Chapter President, P.O. Box 3015, 
Matthews, NC 28106-3015; phone (704) 
289-1166; e-mail W4RON@carolina.rr.com. 

° Central Ohio Antique Radio Assn.— 
Meets at 7:30 p.m., third Wednesday of each 
month at Devry Institute of Technology, 1350 
Alum Creek Rd., Columbus. (1-70 Exit 
103B.) Contact: Barry Gould (614) 777-8534. 

* Delaware Valley Historic Radio Club— 
Meeting and auction begins 7:30 p.m. on the 
second Tuesday of each month. Location: 
Telford Community Center on Hamlin Ave. 
in Telford, PA. Annual dues: $15.00, which 
includes a subscription to the club’s monthly 
newsletter The Oscillator. For more info con- 
tact Delaware Valley Historic Radio Club, 
P.O. Box 5053, New Britain, PA 18901. 
Phone (215) 345-4248. 

* Houston Vintage Radio Association 
(HVRA) meets the fourth Saturday 
(January thru October) at Bayland Park 
6400 Bissonnet, 9 a.m. in SW Houston. 
Each meeting includes an auction and pro- 
gram. Annual two day convention held in 
February includes three auctions, old equip- 
ment contest, technical talks, swap meet, 
and awards banquet. One day MEGA auc- 
tions held in the spring and fall. A newslet- 
ter, The Grid Leak, is published bi-monthly. 


Association, Box 421, Bloomfield, NY 14469-0421. 
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Event postings, announcements, photos and 
other features are available on HVRA web 
site: www.hvra.org. Membership is $20/yr. 
Address: HVRA, P.O. Box 31276, Houston 
TX 77231-1276 or call Bill Werzner, 713- 
721-2242; email: werz1943@gmail.com 

* Hudson Valley Antique Radio & Phono 
Society—Meets third Thursday of month, 7 
p.m. Meeting, swap meet, and membership 
info: Peter DeAngelo, President, HARPS, 
25 Co. Rt. 51, Campbell Hall, NY 10916. 
(914) 496-5130. 

¢ Indiana Historical Radio Society—Ac- 
tive since 1971. Meets quarterly in Feb., 
May, July and Sept/Oct. Flea market, old 
equipment contest and auction at all events. 
The IHRS Bulletin published quarterly 
since 1971. Meet details and club informa- 
tion at website www. indianahistoricalra- 
dio.org. Contact Herman Gross, W9ITT, 
1705 Gordon Dr., Kokomo, IN 46902, 765- 
459-8308, email w9itt@comcast.net. 

* London Vintage Radio Club—This 
Ontario, Canada club meets in London on 
the first Saturday of January, March, May, 
June and November. Annual flea market 
held in Guelph, Ontario in September in 
conjunction with the Toronto club. Contact: 
Lloyd Swackhammer, VE3IIA, RR#2, 
Alma, Ontario, Canada NOBIAO. (519) 
638-2827. E-mail contact is Nathan Luo at 
lvrceditor@ yahoo.com. 

¢ Mid-Atlantic Antique Radio Club 
(MAARC)—Meets monthly, usually on the 
third Sunday of the month at the David- 
sonville Family Recreation Center in 
Davidsonville, MD. (But meets once or 
twice a year in Northern Virginia—check 
website for schedules, details and maps.) 
Contacts: President, Steve Hansman, 855 
Arundel Drive, Arnold, MD 21012, (410) 
974-0561, email: shansOla@ comcast.net; 
Membership Chair, Geoff Shearer, (703) 
818-2686, email: gshearer2@verizon.net. 
Website www.maarc.org 

° New Jersey Antique Radio Club—Meets 
second Friday each month, 7:30 p.m. Holds 
three annual swap meets. Visit the website, 
www.njarc.org or contact Phil Vourtsis, 13 
Cornell PI., Manalapan, NJ 07726, (732) 
446-2427, pvourtsis@optonline.net. 


* Northland Antique Radio Club (Min- 
neapolis/St. Paul)—hosts four events with 
swap meets each year (in February, May, 
September and November) including an an- 
nual conference, “Radio Daze,” for two days 
in mid-May. Annual dues are $12.00, which 
includes a subscription to the club’s quar- 
terly newsletter. For more info, visit our web 
site at www.northlandantiqueradioclub.com. 

* Northwest Vintage Radio Society- 
meets the second Saturday of each month at 
Abernethy Grange Hall, 15745 S. Harley 
Ave. Oregon City, OR. Meeting starts at 
10:00 a.m. Membership $25.00 per year. 
Guests welcome at all meetings and func- 
tions except board meetings. Spring show, 
the second Sat. in May. For more informa- 
tion, contact Mike McCrow 503-730-4639; 
e-mail: tranny53@comcast.net. 

¢ Oklahoma Vintage Radio Collectors— 
Meets second Saturday of each month, (ex- 
cept for April, October, and December), at 
Hometown Buffet, 3900 NW 63rd St., 
Oklahoma City, OK. Visitors welcome. Din- 
ner/Socializing, 6 p.m., meeting, 7 p.m. 
Swap meets on second Saturday in April and 
October at 8 a.m., Midwest City Community 
Center, 100 N. Midwest Blvd., Midwest 
City, OK. Membership $15/year including 
monthly Broadcast News. Info: contact Jim 
Collings at (405) 755-4139 or jrcradio@ 
cox.net. Website: www.okvrc.org. 

* Ottawa Vintage Radio Club—Meets 
monthly (except June and July) in the 
Conference Room, Ottawa Citizen, 1101 Bax- 
ter Rd., Ottawa, Ontario, Canada. Contact: 
Lea Barker at (613) 829-1804 or check www. 
ovrc.org. Membership: $10 Canadian/yr. 

¢ The Pittsburgh Antique Radio Society 
welcomes visitors to our Saturday flea mar- ~ 
kets, contests and clinics held at least four 
times yearly. A fall auction is included in 
September and our annual luncheon pro- 
gram is on the first Saturday in December. 
An annual Tri-State Radio Fest is held in 
April. Our journal, The Pittsburgh Oscilla- 
tor, is mailed quarterly. For more informa- 
tion visit us at http://www.pittantiquera- 
dios. org, email President Chris Wells at ra- 
dioactiveSSman@comcast.net, or phone 
Treasurer Tom Dixon at 412-343-5326. 
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* Society for Preservation of Antique 
Radio Knowledge (SPARK)—Meets 
monthly at Donato’s Pizzeria, 7912 
Paragon Rd., Centerville, OH. Annual swap 
meet. Membership, $18/year. Write 
SPARK Inc., P.O. Box 292111, Kettering, 
OH 45429; e-mail sparkinc@juno.com or 
call John Pansing at (937) 299-9570. 

¢ Texas Antique Radio Club—Meets al- 
ternate months in Kyle and Shertz, TX. 
Contact: Doug Wright, 625 Rolling Hills 
Dr., Canyon Lake, TX 78133. e-mail 


With the Chapters 


ere it is Tuesday following the 
Hit Conference and I’m still 

trying to unwind. The display 
room is a mess with all the boxes of new 
goodies I brought home. 

I would say for certain that the meet 
was a tremendous success; we had 303 
registered attendees. I think there were 16 
people here from outside the USA; one 
from Canada and the rest from Europe. 
Most of those were here to attend the first 
Charlotte International Cryptologic Sym- 
posium. But we also had our good friend 
Phil Taylor and his friend Nick who came 
for the TCA meeting. 

This year things got started early at 9 
a.m. Thursday morning with the Kick-Off 
meeting and then the Crypto guys headed 
for their meeting room and the tube col- 
lectors got ready for their meet. 

I’m getting more and more interested in 
collecting tubes, I got started with them 
over 30 years ago, but in the last couple of 
years my interest has really grown, lately 
it’s been toward CRTs. I’ve gotten so I 
tell folks I meet that I’m a tube collector 
who also has some radios. 

Thursday after a great luncheon we 
started our program session, my good 
friend John Allen talked about tubes and 
how they work in radio circuits. Robert 
Lozier gave an interesting talk about the 
oddball ways some radio manufactures 
did things. Mark Opatt filled in after the 
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dwjw@gvtc.com; website www.gvtc.com/ 
~edengel/TARC.htm 

¢ Vintage Radio and Phonograph Society 
(VRPS) meets monthly on the third Satur- 
day. Located in the Dallas, Fort Worth 
Metroplex, our current activities are annual 
convention, auctions, swap meets, repair 
training sessions and monthly programs. 
For details visit our website www.vrps.org, 
or by contacting VRPS President Jim Sargent 
at (817) 573-3546 or bsargent@swbell.net. 


program on early spark 
transmitters had to cancel at almost the 
last minute. 

Before Mark’s talk we had our annual 
membership meeting, something that | 
figured would last about 20 minutes grew 
to nearly an hour when we got to talking 
about things we could do to try to attract 
some younger people to out great hobby. 

I don’t have space to get into all we 
talked about here but there will be much 
ongoing discussion coming up on the CC- 
AWA reflector about it. 

The Flea Market Friday was fantastic, 
we had 120 paid vendors and lots of 
goodies for sale. Friday afternoon’s auc- 
tion was great; also many thanks to all 
those that helped make it run so smoothly. 
One new addition this year was that we 
paid people to work at the registration 
desk and at Auction Check-in Check-out. 
It really made it much easier on all of us; 
I feel sure we’ll have them back next year. 

The next event on our club calendar is 
the Spring Swap Meet at Spencer NC in 
the Spencer Shops Train Museum. it’s set 
for Saturday May 12th. As always admis- 
sion and vendor setup are FREE. We 
hope to see you there. Details for the 
Spring Swap meet and any other Chapter 
events can be found on our web page at 
Www.cc-awa.org. 

ios 

Ron Lawrence w4ron 


Convention Doings 


ell, it’s getting to be that time of year 

; N | again. You have no doubt noticed 

that we put your registration card in 

this issue, an issue early. Now you have more 
time to work out your travel schedule. 

Last year’s long Convention was a real suc- 
cess and we are repeating the long format 
again. The biggest news is that the Collins 
Collector Association is joining us. They 
bring to us a number of speakers and will host 
a banquet on Thursday night. In addition to 
the speakers, the Old Equipment Contest will 
have categories for Collins collectors. So 
bring your Collins Equipment and show it off. 

We will also be commemorating the 
100th anniversary of the Titanic disaster as 
well as again recognizing our international 
contingent with special presentations and an 
“International Dinner.” Last year’s dinner 
was sold out early. So bear this in mind! 

I am sorry that I was unable to attend the 
CC-AWA meet this year. My XYL, Sue, 
K2SCW is undergoing knee replacement 
surgery and I needed to be at home. How- 
ever, Ron Lawrence and the folks down in 
Charlotte had my best wishes for success, 
and judging by Ron’s report in “Chapter 
News,” they achieved it! 

So far it looks like our weather this year 
may be as good as they usually have down 
in Charlotte. Rochester, NY with no snow? 
Probably, but I’ll keep my fingers crossed! 

If we receive your card in time, your reg- 
istration will be mailed back to you as in 
prior years. Otherwise, you can pick it up at 
the Convention. Having it will allow you to 
go right in. Since you will be pre-registered 
there is no check-in. Bear in mind your 
spouse may receive his or her registration 
materials in a different mail than you do. 

All of us here will be glad to hear from 
you if you have any questions or concerns. 
e-mail us at awa2012@awaconvention.com 
or call us on the HOTLINE (585-348-9077). 

See you in August, 

Best 73 

Roy Wildermuth, W2IT 

AWA Convention Chairman 
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AT THE MUSEUM 


Visit us on the Internet at http://www.antiquewireless.org 


MUSEUM MANAGEMENT AND STAFF 


Thomas Peterson, Jr. 


Director Assistant Curator 
Robert Hobday, N2EVG Media Librarian 
Deputy Director Lauren Peckham 
Bruce Roloson WoOHDR Assistant Curator 
Curator 


Assistant Curator 


Ed Gable, K2MP 
Curator Emeritus 
Historian 


Accesion Committee Chairman 


Ronald Roach, W2FUI 
Operations Manager 


Lynn Bisha, W2BSN 
Associate Curator 
Registrar 


Felicia Kreuzer, KA2GXL 
Assistant Curator 


Treasurer 


From Bruce D. Roloson, W2BDR, 
Curator 


am happy to report that the new Museum 

building is progressing on time for the 

Grand Opening plan- 
ned for August, 2013. A 
new subfloor has been in- 
stalled and finish flooring 
will be installed over that 
soon. Ron Roach will be 
covering the details in his 
report. 

We will be moving a recently-donated 
complete Museum to Bloomfield in April, 
and some of it will be set up for preview at 
the Convention this August. I am sure you 
will not want to miss it! Beginning this win- 
ter, we will be merging the contents of our 
current Museum in the Academy with our 
new Collection. This step will ready us for 


Harris Corporation. 
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James Kreuzer, N2GHD 


Roy Wildermuth, W2IT 


Assistant Registrar 
Stan Avery, WM3D 


Museum Store Manager 


Bob Hobday (left) and Ed Gable kick off their joint presentation at 


MUSEUM CONTACT 


For all inquiries about the Museum and its oper- 
ation, contact Museum Curator Bruce D. Rolo- 
son, W2BDR, Curator, P.O. Box 478, 2 
Walnut Place, Apalachin NY 13732, e-mail 
broloson@ stny.rr.com. The AWA. Electronic 
Communication Museum is an IRS 501(c)3 
charitable organization. 


Ed Gable (center) at the artifacts display 
with some of the Harris engineers. 


the 2013 Grand Opening. 

On March 14th, AWA Museum Deputy 
Director, Bob Hobday, and Curator Emeri- 
tus, Ed Gable, were guest speakers at Har- 
ris Corporation in Rochester, NY. Harris, a 
world-wide leader in the design and manu- 
facture of radio communications equip- 
ment, was celebrating “Engineer’s Week, ” 
which recognized the 
contribution of design 
engineers to the suc- 
cess of their company. 

Bob spoke about 
our Museum and our 
plans for future ex- 
pansion at a location 
so close to the Harris 
firm. Ed, who had a 32 
year career with Har- 
ris/RF Communica- 
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— 


Bill Hopkins and Jeff Beach take time out 
from their taping session so that Bill can 
demonstrate the Museum’s 1 kW rotary 
spark transmitter. Bob Hobday in back- 
ground. 


8 Sone < 


The museum’s new raised subfloor is ready 
for the installation of finish flooring. 


tions, prepared a two-theme program. First, 
targeting the newer engineers at the Com- 
pany, he discussed the history of radio com- 
munication starting with the Marconi years. 

Ed followed that with a history of Harris, 
beginning with the 1961 start of RF Com- 
munications in Rochester, which was ac- 
quired by Harris in 1969, and continuing 
with a fifty-year survey of the Harris prod- 
uct lines. He didn’t have to do too much re- 
search on that subject, since he was there 
during those formative years! 

Both presentations were well received, as 
was a show and tell session featuring arti- 
facts from the Museum. The most popular 
touch and feel items were an 852 transmit- 
ting tube and...a slide rule! The presenta- 
tion was web-broadcasted to six other Har- 
ris locations within the U.S. and Canada. 
The following Saturday saw a special 


12 


AWA Museum opening for Harris employ- 
ees. It was a great joint effort. 


From Lynn Bisha, W2BSN, 
Associate Curator 


The Professor’s Secret Life 


n March 17, Bob Hobday and I 

opened the Museum for Bill Hop- 

kins, our AWA secretary. He was 
there with Jeffery Beach in connection with 
the making of a short video about what Bill 
and some of the other professors at Nazareth 
College do in their off hours. Bill chose to 
highlight his amateur radio hobby, as well as 
the AWA Museum. 

This turned out to be a fun adventure, 
since—besides doing his videotaping— 
Jeff was given a one-on-one tour of the Mu- 
seum. There were several demonstrations 
of equipment, culminating in the firing up 
of the 1kW rotary spark transmitter. Later, 
we went down to the library in Building 3 
to further Jeff's knowledge and his video 
collection. Jeff works for the local PBS af- 
filiate, WXXI, and he is eager to do further 
taping at the Museum. 

Bill’s video is a work in progress, and 
we hope that he will share the end product 
with us. 


From Ron Roach 
Operations Manager 


enovation work at the new AWA 

Museum building continues. To deal 

with water incursion problems, the 
entire floor of the building has been raised 
a foot and sub flooring installed. The con- 
tractor is currently gathering samples of the 
finish flooring to be installed in the front 
portion of the building, which will house 
the rotating displays. After the flooring is 
in place, a building will be constructed on 
the northeast side of the Museum to house 
utilities. 

A temporary storage facility, measuring 
some 2,900 square feet, has been made 
available to the AWA at a site about 14 
miles north of the village and will serve as 

(continued on page 16) 
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Major Armstrong and Eimac 


Major Edwin Armstrong, the legendary 

radio inventor, had a long-running and 
friendly relationship with Bill Eitel and Jack 
McCullough, proprietors of tube maker Eitel- 
McCullough. The relationship extended from 
the mid 1930s up to “the Major’s” death in 
1954. The relationship involved not just the 
purchase of power tubes, but also close engi- 
neering interaction to solve technical prob- 
lems in Armstrong’s development work. Be- 
sides the design of FM transmitters in the 
1930s, the work included a continuing series 
of radar and other VHF development projects 
for the Signal Corps and others. 

This connection, for some reason, is not 
mentioned in the usual biographies of the 
inventor [1-4] or histories of the company 
[5-7]. It originally turned up on inspecting 
the Perham-Eimac Archive. This is a col- 
lection of Eitel-McCullough files owned by 
the History San Jose organization of Cali- 
fornia, which holds the resources of the old 
Perham Foundation. An early version of the 
story [8] was printed in 2009. However, 


I is not obvious from the outside, but 
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more details have emerged. 

In recent months a summarizing state- 
ment by Jack McCullough has turned up 
that capsulizes it all: 


During this period [the late ’30s] we had 
become quite friendly with Major Arm- 
strong. He is the recognized inventor of the 
oscillating circuit, the superheterodyne re- 
ceiver, and was now actively developing his 
new FM system. We supplied him many 
tubes. We looked forward to our almost 
weekly telephone call from “the Major” [9]. 


The relationship began when Eimac, 
which sold directly to individual customers 
in addition to using its distributor network, 
received a letter from Armstrong pointing 
out that he was personally funding FM de- 
velopment and asking for a discount on 
tubes. “Bill” and “Jack” exchanged notes on 
the margin of the letter and decided to grant 
the discount. Little did they realize the effect 
on their future business: Armstrong bought 
not only the larger tubes in their current line, 


Edwin Armstrong (left) about 1945, Bill Eitel (center) and Jack McCullough—both about 
1960. 
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Eimac’s headquarters about 1939, early in 
the interaction with “the Major.” Pipe 
structures on the roof support antennas for 
Eitel’s amateur station W6UF. 


but also their larger tubes as they emerged. 

The transmitter company with a heavy 
Armstrong influence, Radio Engineering Lab- 
oratories, designed Eimac tubes into their 
products. The tubes, after all, had the straight- 
forward design that made them well suited to 
use in the emerging (42-50 MHz) FM band. 

A steady move to tubes of higher 
power was the clue to Eimac’s shaking 
off competition from others in the ama- 
teur market, especially Taylor 
Tubes Inc. The new products car- 
ried successively higher dissipa- 
tion ratings: 450 watts, 750, 
1000, 1500, finally 2000. The 
450TH found wide use in 
ground-to-air airline transmitters 
and in Signal Corps radar 
pulsers. The higher power types 
were successful in FM use. By 
contrast, Taylor stagnated. 

Armstrong’s prewar purchases are 
recorded in a logbook that Eimac’s 
patent department maintained [10]. The 
purpose of the log was to pay the correct 
royalties to Raytheon for use of one of their 
patents. The ledger (in two volumes) 
recorded the type, date, purchaser, quantity, 
and revenue from every tube sold. It records 
21,745 tubes in about 6000 sales. For exam- 
ple, business for the first days of October 
1938 was: 


Oct. 3, one 250T to “Thurow” (Distribu- 
tors) for $24.50 

Oct. 4, one 750T to Maj. E. H. Armstrong 
for $175.00 


14 


Oct. 4, three 450Ts to “Thurow” for 
$168.75 

Oct. 4, two 100Ts to “Medico” for $20.25 

Oct. 4, two 100Ts to “Geo. Becker” for 
$20.25. 

Oct. 4, two 100Ts and a 250T to “Radio 
Sup.” for $34.23. 


Armstrong’s 750Ts represented 3.4% of 
Eimac’s production of this type alone. His 
purchases reflected the growth of FM 
power level, year by year: 


1936, two 250Ts and eight 300Ts for $649 

1937, two 100Ts, five 300Ts, and four 
S500Ts for $1098 

1938, two 500Ts and two 750Ts for $700 

1939, six 750Ts and three 1OOOUHFs 
(1000Ts) for $1575 

1940, one 1000T for $175 


Armstrong’s personal purchases 
ended with January 1940. However, 
Radio Engineering Labs immedi- 
ately took over the buying: 10 
100Ts, 15 250Ts, six 450THs, 


The 750T triode, an important 
Armstrong purchase. This is the 
prewar version with three-wire 
anode support, later changed to a 
solid rod. 


two 1500Ts, and two 2000Ts in 
1940, totaling $1563. Other FM pi- 
~oneers bought tubes in the same 
year: the Yankee Network (W1XOJ) 

with two 250Ts, and Zenith Radio 
(W9XZR) with four 1000Ts. But that’s 
a different story.) 

A bit of terminology may help here: 
Eimac’s type numbers at the time gave the 
plate dissipation rating in watts, plus “T” 
for “triode,” and possibly an ““H” or “L” for 
variants with high or low amplification fac- 
tor respectively. 

There was greater interaction between the 
inventor and the vendor than simple com- 
merce. A folder in the Patent Department 
files contains a photo and schematic diagram 
from March, 1944 of a 100-MHz amplifier 
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using push-pull X117 tubes. The X117 was 
one of the forerunners of Eimac’s 4-125A, 
first of the line of tetrodes that more or less 
saved the company from the postwar glut of 
war-surplus triodes that largely ruined less 
agile competitors like Taylor Tubes and 
Heintz & Kaufman. In the same folder is a 
letter of March 1 from Hal Sorg, patent attor- 
ney and research director, giving Armstrong 
data on the X117 and asking for any infor- 
mation on the latter’s results with it. 

That is, Eimac management trusted “the 
Major” enough to furnish him sample 
tubes—critical trade secrets—about nine 
months before the 4-125A was announced. 
Better than that, the files contain the tran- 
script of a telephone call of May 25 from 
Armstrong to Eitel discussing an amplifier 
using X117s. The two had a relaxed, friendly, 
yet technically profound conversation. 

Here we have Armstrong, the distinguished 
professor, working on technical problems 
with a self-taught expert who had not finished 
high school (his parents had moved too 
often). Conversely, it is also uncommon for a 
board chairman like Eitel to do tech support 
with a customer, but that was the Eimac cul- 
ture. Armstrong mentioned a visit to his lab at 
the W2XMN site from General Roger Colton, 
head of radar development for the Signal 
Corps, who had been impressed with the per- 
formance of the X117 amplifier. 

Further evidence of Armstrong’s being 
in the company’s confidence is a telegram 
dated June 1944 from Sorg with the propri- 
etary details “X178 and X190 are identical 
except the plate of X178 is coated with 
tungsten to increase heat dissipation.” 
These tubes were the origins of the postwar 
4-400A and 4-250A tetrodes. Armstrong 
was advised about them long before their 
commercial introduction. 

Along this line, a letter of August 1944 
from development engineer Leigh Norton 
transmits some test results on the X103 tube 
and terms it “the standard 125-watt tetrode, 
of which I believe you have samples.” It 
was mailed to Armstrong at “Radio Station 
W2XMN, Alpine, New Jersey.” In May 
1945 Norton sent early data on the X342, 
the source of the 3X2500A external-anode 
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triode, another important postwar product. 

Armstrong performed development work 
under contract to the Government during 
World War II. One of his jobs was an un- 
usual FM radar. This was the system, deliv- 
ered to the Signal Corps at the Evans Signal 
Laboratory (Ft. Monmouth), that obtained 
echoes from the moon in early 1946. The 
transmitter used Eimac-originated tubes: a 
450TH driving 6C21s [11] or 1000Ts [12] 
and fed a pair of antennas from the SCR- 
271 radar. While celebrated in non-techni- 
cal histories as an FM system, it had been 
converted to a conventional pulse radar. 

Finally, the collaboration extended be- 
yond the war. An Armstrong letter from 
April 1950 opens with the genial phrasing 
“Dear Eitel” and asks some details for de- 
signing a transmitter of three to five kilo- 
watts’ output at 400 MHz, and indicates 
plans to buy a couple of XM15 triodes (an 
air-cooled pulse version of the 
3W10,000A3 10-kW unit). 

The writer once discussed the Armstrong 
linkage with George Badger, who had 


i il 


wer 


A sample of the XM15—Eimac’s prototype 
—was ordered by Armstrong for testing. 
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worked in research at Eimac beginning in 

the early 1950s. He confirmed that Arm- 

strong was a familiar name in the office. 
The working relationship between Arm- 
strong and Eimac is documented in the 

Armstrong papers maintained by Columbia 

University: “Box 59, Folder 2” contains 

1939-1953 correspondence. 

APPRECIATION 

To Will Jensby, who helped arrange the 
loan of History San Jose’s archive; to His- 
tory San Jose itself; and to Linda 

DiLorenzo and Reid Brandon of CPII- 

Eimac for the McCullough talk. 
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the north side of 5&20. 
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The yearly sale and auction will take 
place in the former Annex building. The for- 
mer American Legion building, on the other 
side of the parking lot, will house our com- 
memorative presentation of the April, 1912 
Titanic disaster. Refreshments will be avail- 
able in this building. Doors at the former 
Annex will open for flea market sellers at 
7:00 a.m. as usual; both buildings will open 
to the public at 8:00 a.m. 
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old radios, along with beating the bushes to 
turn up interesting neglected sets from other 
collectors and garage sales. 


THOMAS M. HAMBLIN, SINE HN, 
VA3HN, VE3TMH, VE3HIE 
The Heathkit GR-81 Plus 6 

Tom has been interested in regenerative 
receivers since 1957 when he joined Mr. 
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Card’s radio club in junior high school and 
built a blooper with a single 27 tube. In 1958 
he obtained his first call sign, VE6TM, after 
attending the local ham club course and 
being mentored by Mr. Fred Weiler, VE6IU. 
During the summers of 1961 and 1962 he 
followed the family trade, working on the 
Canadian Pacific Railway as an American 

(continued on page 20) 
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Edison’s Newark Telegraph Shops 


sounder that has “T. A. Edison” and 
“Newark N.J.” markings. Edison’s associa- 
tion with Newark manufacturing was just 
for a short period between the years 1870- 
1875, prior to Edison’s move to Menlo 
Park, NJ. But during these years, the inven- 
tor was incredibly productive in the field of 
telegraph engineering, manufacturing and 
invention. In just the two year period be- 
tween 1872 and 1873, he applied for 63 
patents related to telegraphy. 

Edison’s opportunity to establish manu- 
facturing facilities in the city of Newark 
came from contract arrangements he made 
with Gold and Stock Telegraph Company 
directors on February 10, 1870, a day before 
his 23rd birthday. Gold and Stock at that 
time was the sole transmitter of information 
from the New York Stock Exchange. 

The two part contract called for Edison to 
build a printing telegraph that operated on a 
single line as well as a facsimile telegraph. 
But it also had language that allowed him to 
establish his own machine shop. This agree- 
ment gave Edison not only the ability to 
manufacture his inventions commercially 
but the ability to control the construction of 
his own experimental instruments. No 
longer did he have to wait for machine shops 
that were constantly behind in their work. 

Edison was attracted to the idea of setting 
up manufacturing in Newark for a number of 
reasons. Besides being close to New York 
City, Newark had several companies that 
specialized in the materials, equipment and 
services he required, such as iron and brass 
castings, precision metalworking, heavy and 
light machinery, machinist’s tools, and spe- 
cialty hardware. Newark also had the skilled 
work force that Edison needed. In February 
of 1870, Edison and a William Unger, a 


ne of the most interesting telegraph 
instruments I have ever seen is a 
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machinist, established the Newark Tele- 
graph Works across the street from 
Newark’s main railroad depot at 15 New Jer- 
sey Railroad Ave. Most of their work even- 
tually concentrated on the production of Edi- 
son’s stock printers (tickers) and related 
equipment and parts, including his “Cotton 
Instrument” and “Universal Stock Printer.” 
In May of 1871, the factory was moved 
to a larger building on Ward Street and the 
name of the firm was changed to Edison 
and Unger. The decision to move at that 
time was probably due to the increase in or- 
ders that were expected from the Gold and 
Stock Telegraph Co. Western Union ac- 
quired majority control of Gold and Stock 
that same month and decided to keep Gold 
and Stock as an independent company. 
Edison was also involved with two other 
telegraph manufacturing ventures at the 
same time and in the same area of Newark. 
A small shop was set up, as Murray and 
Company, with Joseph Murray, another 
machinist, at 115 New Jersey Railroad Ave. 
A larger operation was established, with 
business partner George Harrington, as the 
American Telegraph Works at 103-109 
New Jersey Railroad Ave. This partnership 
was primarily for Edison’s work in 


re 


The Ward Street F actory in 1873. Courtesy 
of US. Dept. of the Interior, National Park 
Service. 
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automatic telegraphy, the development of a 
new perforator and printer and to improve 
the automatic system devised by George 
Little that was ineffective on long circuits. 

Edison’s most significant contribution in 
the automatic telegraphy field was to solve 
the problem of signal “tailing.” In an auto- 
matic system, messages were prepared in 
advance by perforating narrow strips of 
paper with holes that represented Morse 
code. When the paper was fed through a 
transmitter at high speeds, and/or on long 
lines, induced currents were formed be- 
tween pulses having the effect of elongat- 
ing the pulse length. Dots became dashes 
and dashes became long lines. 

Edison came up with a way to use an 
electromagnetic shunt with a soft iron core 
to produce a momentary reversal of the line 
current in between pulses. This allowed for 
a much sharper definition of each pulse. 
Edison’s automatic system was eventually 
able to send 100 wpm over a 1000 mile cir- 
cuit and 1000 wpm over a 200 mile circuit. 
By December of 1870, the American Tele- 
graph Works alone employed about 45 men 
working on a variety of automatic-related 
manufacturing and experimental work. 
They received manufacturing contracts 
from a newly formed Automatic Telegraph 
Company that had taken over the lines of 
the National Telegraph Co. The New York- 
Washington D.C. wire of this company 
passed through the shop. 

In January of 1873, the manufacturing as- 
pects of the Harrington partnership were ter- 
minated. The work on automatic telegraphy 
equipment and most of the employees were 
transferred over to the Ward St. factory. 
Later that year, Edison dissolved his part- 
nership with William Unger and formed a 
new manufacturing partnership with Joseph 
Murray. This firm essentially consolidated 
the manufacturing interests of the Newark 
Telegraph Works, Edison and Unger, Mur- 
ray and Co. and the American Telegraph 
Works and operated as Edison and Murray 
from the Ward St. location until 1875. 

The Edison and Murray facility became 
one of the larger telegraph shops in the U.S. 
Only those of Western Union in New York 
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The Edison Newark sounder. 


City and the Western Electric Manufactur- 
ing Co. in Chicago were larger. The shop 
appears to have been about the same size as 
L.G. Tillotson & Co. in New York, with 
labor force of between 45-70 employees. 

Edison rewarded the productivity of his 
machinists by paying them on piece work, 
allowing them to act as independent con- 
tractors. In Edison’ autobiographical notes 
he stated “...as orders increased I put on a 
night shift. I was my own foreman on both 
shifts, one-half hour of sleep three or four 
times in the twenty-fours was all I needed.” 

Edison’s interests during his years in 
Newark covered several lines of work simul- 
taneously including, in 1872, experimental 
work with duplex telegraphy. By 1874, Edi- 
son had invented a practical design of a 
quadruplex telegraph that transmitted two 
messages simultaneously in each direction 
over a single wire. This became Edison’s 
most significant telegraph invention. 

In May of 1875, Edison and Murray de- 
cided to dissolve their manufacturing part- 
nership in order to separate manufacturing 
from experimental work. Edison took the 
“top room and half next floor and 1/4 cel- 
lar” of the Ward St. building and Murray 
established his own manufacturing busi- 
ness utilizing the rest. Edison took two ma- 
chinists with him to conduct strictly exper- 
imental and inventive work in his new lab- 
oratory. In March of 1876, Edison moved 
this laboratory to Menlo Park. 

The Edison sounder shown with this ar- 
ticle is of a “pattern” that is almost identi- 
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cal to ones being manufactured during this 
period by L.G. Tillotson & Co. of New 
York. Popular patterns of some manufac- 
turers were frequently replicated by others, 
but usually with some differences. 

Besides the Edison markings and what is 
presumably serial number 4 on this 
sounder, a unique difference is the use of 
electromagnets with slotted cores. I have 
never seen slotted cores used on any other 
commercial telegraph sounder made in the 
19th century. I do remember reading in The 
Papers of Thomas A. Edison that Edison 
sometimes used slotted cores for faster re- 
lease times of armatures. 

I asked Paul Israel, the Director and Gen- 
eral Editor of the Edison Papers at Rutgers 
University, about Edison’s use of slotted 
cores. He felt that the slotted-core magnet 
was an Edison invention. “Edison seems to 
have conceived the idea of using a slotted- 
core magnet, which he claimed released the 
armature faster than a solid-core what in 
the fall of 1870.” 

Edison specifically stated its use in his 
patent application on “Improvement in 


et of Newark eoauder showing slotted 
cores with “Fig. 3.” from Edison patent il- 
lustrating slotted core design. 


Printing-Telegraphs” filed October 22, 
1872. “To insure greater rapidity in the 
discharge of the magnetism induced in the 
cores of the electro-magnet , the said cores 
are grooved longitudinally, as shown in 
Fig. 3, which with a printing-telegraph is 
highly advantageous, because of greater 
rapidity, and avoiding the risk of inaccu- 
racy arising from a sluggish backward mo- 
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Sounder bar on Newark instrument shows 
serial number 4. 


a” 


tion in the armature. 

Edison had agreements with Western 
Union on his duplex and Quadruplex exper- 
iments and several of his experimental in- 
struments were built by that company. The 
use of slotted cores is noted in Edison’s July 
13, 1874 specifications of instruments to be 
built by Western Union’s, G.M. Phelps. 
“The cores are to be slotted from end to end, 
width of slot about 42" depth to the centre.” 
The slots on the Edison sounder are larger at 
%2", not to center and more like what is illus- 
trated as “Fig. 3” in Edison’s printing tele- 
graph patent filed in 1872. 

I looked through many of the files on line 
from Edison’s Newark era for a possible in- 
voice from L.G. Tillotson 
for an order of Morse instru- 
ments manufactured to Edi- 
son’s specifications, but 
could not find one. The L.G. 
Tillotson & Co. invoices 
noted show Edison mainly 
purchasing battery supplies 
and materials for building a line. 

The Edison shops definitely had the ma- 
chinery to build simple Morse instruments 
such as relays, keys and sounders. There 
are records showing Morse instruments 
being manufactured and shipped. Edison 
and Murray specifically advertised that 
they manufactured Morse instruments and a 
1873 balance sheet listed the Ward St shop 
as having sets of tools and jigs specifically 
set up for that work. Also of note, are sev- 
eral invoices for an array of brass castings 
during this period. 

It should also be noted that on one of the 
first tests of the Quadruplex on a Western 
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Union New York-Boston wire, in the Fall of 
1874, Edison found that using one of the 
“Giant Sounders” by Partrick, Bunnell & Co. 
of Philadelphia was of “a great assistance.” 
And one invoice was found showing Edison 
& Murray having purchased six Giant 
Sounders from Partrick, Bunnell & Co. 

It is hard to state for sure if the sounder 
shown with the article was totally manufac- 
tured in an Edison shop or if it was one they 
modified for an experimental or commer- 
cial application. There are interesting en- 
tries in the Edison and Murray accounts 
during this period showing Morse instru- 
ments being manufactured for the Auto- 
matic Telegraph Co. All of them were listed 
by serial number, and in one shipment 
dated March 19, 1873, a sounder with the 
serial # 4 is listed. It is unknown at this time 
if that sounder is the one shown here or if 
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Morse Telegrapher. He has B. Eng. and M. 
Eng. degrees in electrical engineering from 
McGill University in Montreal. 

He retired to his country home with his 
wife Heather in May, 2008. Tom thanks 
Heather for allowing (pushing) him to have 
the garage insulated and converted to a 
nicely finished, 18'x22' radio shack. His sole 
operating modes are CW and American 
Morse, always preferring to copy on one of 
his three ALL CAPS mills. 

Interests include reading the mail, QRP op- 
eration, operating boat anchor rigs, ragchew- 
ing, ARRL Field Day with VE3QDR, and 
making little modifications to the nine trans- 
celvers, one transmitter, and five receivers 
that occupy his two operating positions. Tom 
uses VE3TMH at his boat anchor and QRP 
desk plus VA3HN at his Ten Tec desk. 
VE3HIE is used for portable QRP operation. 


M. DANIEL MERZ 
The Heacock Radio Phone and its Builder: 
Part 2 (with Gerald D. Hale) 

Dan has collected radios since 1970 and 
enjoys the history and technical develop- 
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the Morse instruments that went to the Au- 
tomatic Telegraph Co. were marked “Edi- 
son and Murray” or just “T.A. Edison.” 
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ment of radio circuits. He has restored over 
150 sets ranging from early crystal radios to 
late boat anchors. He was a research scien- 
tist working on advanced materials with 
Battelle Northwest Laboratories before re- 
tiring in 1987. Dan’s interest in the Heacock 
sets was largely motivated by studying Hea- 
cock’s circuitry and marketing efforts in the 
context of other sets being sold during the 
early battery period of radio receivers. 


VERNON YEICH, KB3RQE 
A Perspective on the Armstrong Regenera- 
tive Receiver 

In his high school years in the early 
1940s, Yeich built regenerative receivers 
and, with them. scoured the war news from 
Europe in the conflicting reports of the 
British and German short-wave broadcasts. 
Inducted into the Navy, he served as an avi- 
ation radio/radar technician. Following dis- 
charge from the Navy, he worked in the 
electronics industry until retiring in 1991. 
His avocations have included aviation, ski- 
ing, ham radio, choral performance, and fi- 
nally—regenerative radio. 
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RANCHO SANTA FE, CA 92067, E-MAIL: ERIC@CHEZWENAAS.COM 


Books to be reviewed in this column should be sent directly to Eric Wenaas at the address above. After re- 


view, all such books become a permanent part of The AWA Library, which is part of The AWA Electronic 


Communication Museum and is available to members for browsing and research. 


Spinning Discs, Mirrors and Electrons. 
By Robert Forster and Douglas Grant. 
Lulu.com, December 2011. 363 pages; 8.3" 
x 11.7" Paperback, $19.60; Ebook (PDF) 
$7.99. 

“Oh no...not another book on the history 
of television! I can almost hear the cries 
from the book-shop buyers now. Aren’t 
there enough books on this topic already?” 

These are the first words you will see 
when you read the foreword by the authors. 
Even before you can answer the question, 
they respond, “No!” They claim that the 
sheer size of the list of references in this 
book (495 to be exact) demonstrates the 
need for a book which will provide “a bet- 
ter perspective on, and balance between the 
respective publications which provide ei- 
ther great technical detail, or with pictorial 
emphasis and superficial technical detail.” 
Finally, they claim that the contributions to 
early television technology by researchers 
who are from countries different than that 
of the authors are often discounted by con- 
siderations of national pride. 

I am happy to report that Forster and 
Grant have succeeded admirably in redress- 
ing the perceived faults they find with the 
existing literature. The narrative focuses on 
the historical aspects of the development of 
television, but at the same time, provides 
ample technical content for the reader who 
is interested in the basic underlying princi- 
ples. The authors have selected a vast num- 
ber of interesting images and diagrams to 11- 
lustrate the principles without resorting to 
equations or long digressions of a technical 
nature. 

Readers who are interested primarily in 
the historical aspects of the development of 
television but do not care about the techni- 
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cal aspects can easily skim over those para- 
graphs without losing the historical thread. 
The historical narrative is supported with 
an equally large number of interesting pho- 
tographs of equipment and personalities 
relevant to the development of television. 
While the book is not in color, neither are 
most of the early photographs and support- 
ing diagrams that appear in the book. 

The authors take a balanced approach 
when attributing contributions to television, 
including not just the well-known, but also 
the lesser-known such as Denes Von Mi- 
haly, Kalman Tihanyi, Edward Belin, et al. 
To start with, unlike some writers who 
claim that John Logie Baird invented tele- 
vision, the authors’ view is that “Baird was 
just one of many who contributed to the 
evolution of television rather than the ‘in- 
vention’ of television. No one person can 
lay claim to that distinction.” 

Later, Forster and Grant present a bal- 
anced view of what they say is one of the 
most hotly contested arguments amongst 
television engineers: “Who was the inven- 
tor of the all-electric television?” They con- 
sider Farnsworth, Zworkin and Rosing as 
potential candidates, and in addressing the 
question, they raise the age-old issue of 
whether or not the conceptualization of an 
invention should take precedence over 
demonstration by a working model. 

The book encompasses the period from 
the early days of the evolving technology 
through the mid-to-late 20th century. It is 
divided into an Introduction followed by 
eleven chapters, the titles of which indicate 
the general emphasis in content: 1) John 
Logie Baird, 2) Other Mechanical Devices, 
3) The Cathode-Ray Tube, 4) Scophony, 5) 
The Electronic Camera, 6) The Role of 
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Film in Television, 7) TV or not TV — That 
is the Question, 8) BBC Television at 
Alexandra Palace, 9) Colour Television and 
Other Fantasies, 10) The Cinderella Ele- 
ment — Sound, 11) Videotape — the End of 
the Beginning. 

In the last chapter, the authors make an 
arguable point that the greatest single con- 
tribution to the public acceptance of an all- 
electronic system was the development of 
video recording. With a wry sense of humor 
they emphasize that it was done with a me- 
chanical device, like television—hastening 
to point out that, like television, this me- 
chanical device has now been largely sup- 
planted by large-scale solid-state devices. 

In case you missed their sense of humor 
in selecting the chapter titles, be sure to 
look at the quotes appearing immediately 
underneath each one. For example, under 
“Introduction” appears the following quote 
in 1936 by C. P. Scott, owner of the Man- 
chester Guardian: “Television? The word is 
half Greek and half Latin. No good will 
come of this device.” 

A 19-page “Reference” section appears 
at the end of the book. In perusing the ref- 
erences, something I always like to do, I 
was surprised to find over 30 references to 
the online Wikipedia encyclopedia. I do not 
recall ever seeing an encyclopedia used as 
a reference in refereed journal or scholarly 
work. After all, encyclopedias in general 
and Wikipedia in particular do not publish 
original research material; to the contrary, 
Wikipedia insists all articles be based on in- 
formation existent somewhere else in the 
published literature. 

In this book, Forster and Grant generally 
quote a sentence by an anonymous author 
of a Wikipedia article, more or less verba- 
tim, and then reference it. In some cases the 
anonymous author supplies references that 
support the sentence; in other cases the ref- 
erences only partially support it, and in 
the worst cases, there are no supporting 
references. 

So, in the worst cases you have an unsup- 
ported assertion by an anonymous author 
with unknown credentials. I do not doubt 
the accuracy of most statements made in 
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Wikipedia, but the use of Wikipedia as a 
reference will make it more difficult for the 
researcher who may want to use this book 
as a resource to find original sources. 

In all fairness to both the authors and to 
Wikipedia, the use of the encyclopedia as a 
reference does not diminish the quality of 
this particular book, nor does it reflect on 
the quality of Wikipedia for the purposes it 
was intended. This book is well written by 
two authors who collectively have years of 
experience in television: Robert Forster in 
broadcasting and Douglas Grant in televi- 
sion engineering. They demonstrate a clear 
understanding of the topic. Further, it is in- 
formative and written in very clear and 
chronological fashion. I highly recommend 
this book to anyone interested in an unbi- 
ased history of the development of televi- 
sion and/or the basic principles of the un- 
derlying technologies. At this time, the 
book is available only from the 
www.Lulu.com website. 


Also Noted: 


Aidade do Electron — 100 Anos de Pro- 
gresso na Eletronic (The Electron Age — 
100 Years of Progress in Electronics) 

By Carlos Alberto Fazano. Self-Published, 
2011. 351 pages; 62 x 9'2; Paperback: no 
list price. 

The author claims this is the first book 
ever to be published in Brazil covering the 
evolution of electronics during the 20th 
century. The twelve chapters are written in 
a chronological fashion covering the saga 
of the Electron Age culminating in the birth 
of the incandescent lamp, telegraph, radio 
television, radar, telephone and the com- 
puter. The book is aimed at engineers, tech- 
nicians, teachers, students and the general 
public. 

Since this book is written in Portuguese, 
it is not possible for me to review it or for 
most AWA members to read it. The author 
states that much of his book appears in Eng- 
lish on his website at www.fazano.pro.br. I 
encourage you to visit his website and see 
what he has done. If you are interested in 

(continued on page 27) 
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RECENT RADIO, TV AND 
ENTERTAINER OBITUARIES 


COMPILED BY CHARLES S. GRIFFEN, W1GYR 
1225 NEW BRITAIN AVE., WEST HARTFORD, CT 06110-2405 


Note: When known, the date of death is indicated in parenthesis. 


PATRICIA BRESLIN, 80, (10-12-11) 
actress. Breslin appeared on many televi- 
sion shows including the memorable “Nick 
of Time” episode of The Twilight Zone 
(CBS 1960) and was a cast member of The 
People’s Choice (NBC 1955-1958). She 
also played the role of Meg Baldwin in the 
soap opera General Hospital (ABC 1966) 
and Laura Brooks on the prime-time soap 
opera Peyton Place (ABC 1964-1965). 
Some of her other TV credits included A/- 
fred Hitchcock Presents (CBS 1958 & 
NBC 1960, 1962), Maverick (ABC 1959) 
and Perry Mason (CBS 1960-1961, 1963). 
Breslin also performed on the New York 
stage and in motion pictures. In 1969 she 
married Art Modell, the former owner of 
the Cleveland Browns, and retired from act- 
ing. Modell moved the team to Baltimore 
and their name was changed to the Ravens. 
In retirement she devoted much of her time 
to philanthropic causes. 

BOB BROOKMEYER, 81, (12-15-11) 
valve trombonist, pianist and composer. In 
1951 he played piano with Tex Beneke’s 
band and later worked, mostly on piano, 
with Ray McKinley, Louis Prima, Claude 
Thornhill and other groups. In about 1952 
Brookmeyer adopted the valve trombone as 
his primary instrument. (The valve trom- 
bone looks like standard trombone, but in- 
stead of using a slide the musician changes 
notes by pressing valves, like those on a 
trumpet.) Brookmeyer also did unaccred- 
ited arrangements for Ray Charles and was 
a member of the studio band of TV talk- 
show host Merv Griffin. During much of 
the 1980s he was in Europe, where he often 
recorded with German jazz bands. His final 
recording, Standards, was released in 2011. 
During the 1980s he also became a promi- 
nent teacher at Manhattan School of Music 
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and, more recently, the New England Con- 
servatory. 

HAL BRUNO, 83, (11-8-11) journalist. 
Bruno was the ABC News Political Direc- 
tor. He was a pioneer of political journalism 
and helped guide ABC’s political coverage 
through most of the 1980s and 1990s, before 
leaving in 1999 to serve as Director of the 
National Fallen Firefighters Foundation. 
Bruno also had a network radio show, Hal 
Bruno’s Washington and occasionally ap- 
peared on TV as a political analyst. He 
joined ABC News in 1978 after 18 years 
with Newsweek magazine where he had 
been a reporter, bureau chief, news editor 
and Chief Political Correspondent. After 
graduating from college he became the 
sports editor of the DeKalb Daily Chroni- 
cle. Bruno was later a police reporter for the 
Chicago City News Bureau and covered 
major stories for the Chicago American. He 
earned many awards including the Illini 
Achievement Award and the Fire Service 
Person of the Year. Bruno served in the U.S. 
Army during the Korean War. 

NORMAN CORWIN, 101, (10-18-11) 
writer, producer and director. Corwin wrote, 
produced and directed scores of award-win- 
ning dramas for CBS in the 1930s and 
1940s and became known as the “poet lau- 
reate of radio.” Corwin wrote the inspira- 
tional wartime productions We Hold These 
Truths (1941) and On a Note of Triumph 
(1945). The latter, an hour-long program 
was heard to by more than 60 million Amer- 
icans out of a nation of 140 million. He also 
wrote over a dozen books and plays and re- 
ceived an Academy Award nomination for 
his screenplay of Lust for Life (1956) star- 
ring Kirk Douglas. At 17 he worked for the 
Greenfield Daily Recorder-Gazette in 
Greenfield, MA and two years later became 
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a feature writer for The Springfield Repub- 
lican in Springfield, MA. Corwin soon 
moved to New York City to work as a pub- 
licity writer for 20th Century Fox and 
hosted a weekly poetry show, Poetic Li- 
cense, on WQXR (AM). The show brought 
him to the attention of CBS who hired him 
to work producing cultural programs, in- 
cluding Americans at Work and Living His- 
tory. Until his death, Corwin served as 
writer-in-residence at the University of 
Southern California and contributed to pro- 
jects for radio, TV and screen. He received 
two Peabody Awards for writing The Plot 
to Overthrow Christmas (1938) and was in- 
ducted into the Radio Hall of Fame in 1993. 

BERYL DAVIS, 87, (10-28-11) vocal- 
ist. The British-born singer was the daugh- 
ter of Harry Davis, who led the Oscar Rabin 
Band. Beryl performed with the band when 
she was 8 and four years later sang with 
jazz guitarist Django Reinhardt and his 
Quintet of the Hot Club of France. During 
the German blitz of London she sang with 
a jazz group that included George Shearing 
and the violinist Stephane Grappelli. In 
1947 Bob Hope invited her to join his radio 
show which she did for a year. After that 
she replaced Doris Day on Frank Sinatra’s 
weekly show Your Hit Parade (CBS) and 
stayed there for several years. Davis was 
also a radio cast member of The Phil Silvers 
Show (ABC 1947) and sang on many other 
variety programs. In the late 1960s she 
teamed up with Jane Russell, Connie 
Haines and Rhonda Fleming to form the 
Four Girls, a singing group that toured in- 
ternationally. In the 1970s Davis became a 
regular performer on Princess Line cruise 
ships. 

ROBERT GALVIN, 89, (10-11-11) ex- 
ecutive. Galvin was President of Motorola, 
Inc. (originally named “Galvin Manufactur- 
ing Corporation’) starting in 1956 and suc- 
ceeded his father as CEO from 1959 to 
1986. During his tenure Motorola, Inc. im- 
plemented the Six Sigma quality control 
program and demonstrated the first proto- 
type cellphone in 1973. While growing 
from a primarily North American company 
with annual sales of less than $300 million 
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in 1959 it grew to an international one with 
revenues of $6.7 billion in 1987. Under 
Galvin Motorola continued to be a major 
supplier of two-way and pager radios, and 
also was big in TV and BC radios for the 
consumer market. Their Military Division 
produced airborne radar systems and a vari- 
ety of military communications equipment, 
and the company also became a significant 
semiconductor manufacturer and helped pi- 
oneer satellite communications. Galvin 
joined Motorola, Inc. in 1940 but served in 
U.S. Army Signal Corps during WWII. He 
received many awards including the IEEE 
Founder’s Metal “For his distinguished 
leadership in promoting quality, technolog- 
ical excellence and cooperation between 
government and the private sector, and ex- 
panding the applications of electronics and 
communications technology globally.” 
STEVE JOBS, 56, (10-5-11) innovator 
and entrepreneur. Jobs and Stephen Woz- 
niak co-founded Apple Computer in April, 
1976 and three months later launched their 
first computer. His legacy included the 
Apple II, Macintosh, iMac, iPod, iPhone 
and iPad. These products changed comput- 
ers and our culture forever. Jobs was ousted 
as CEO of Apple, Inc. after a boardroom 
coup, but returned to Apple in 1996 as an 
advisor. A year later he was made interim 
CEO and in 2002 the “interim” was 
dropped from the title. Jobs stepped down 
as CEO in August 2011 due to health is- 
sues. In 1986 Jobs founded NeXT Com- 
puter and bought George Lucas’ computer 
graphics division, which became Pixar An- 
imation Studios. He dropped out of college 
and with Steven Woziak founded Apple 
Computer in Job’s parents’ garage and their 
first products were computer circuit boards. 
TOM KEITH, 64, (10-30-11) sound-ef- 
fects man. Keith was a voice actor and mas- 
ter sound-effects man on Garrison Keillor’s 
radio show, A Prairie Home Companion, 
from 1976 until death. He also took over 
for Keillor as a co-host of The Morning 
Show, a position he held for about 25 years. 
Keith, a former sound engineer, had an in- 
nate talent for mimicry so was able to pro- 
duce any sound demanded by Keillor’s 
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scripts. He stopped touring with The 
Prairie Home.Companion in 2001, but con- 
tinued to appear in Minnesota and acted in 
the film A Prairie Home Companion 
(2006). He began his radio career in part 
due to harsh Minnesota winters. In the early 
1970s he was the sound engineer on Min- 
nesota Public Radio’s The Morning Show 
which Keillor hosted. When Keillor was 
delayed by bad weather Keith filled the air 
time with music. Keith served in the U.S. 
Marines from 1965 to 1969. 

HARRY MORGAN, 96, (12-7-11) actor. 
Morgan is probably best remembered for 
his role of Col. Sherman Potter on the TV 
comedy series M*A*S*H (CBS 1975- 
1983). Born Harry Bratsburg, he won an 
Emmy Award for his work on the show in 
1980. Some of Morgan’s credits as a cast 
member included Pete and Gladys (CBS 
1960-1962), The Richard Boone Show 
(NBC 1963-1964), Kentucky Jones (NBC 
1964-1965), Dragnet (NBC 1967-1970), 
The D.A. (NBC 1970-1971), HEC Ramsey 
(NBC 1972-1973), Backstairs at the White 
House (CBS 1979), Roots: The Next Gen- 
erations (ABC 1979-1981), After 
M*A*S*H (1983-1984), Blacke’s Magic 
(NBC 1986-1988) and You Can’t Take It 
With You (Syndicated 1987-1988). He also 
appeared in over 100 films since the 1940s. 
A sampling of his film credits includes The 
Ox-Bow Incident (1943), The Big Clock 
(1948), High Noon (1952), and Inherit the 
Wind (1960). During the 1950s Morgan 
was frequently seen with Jimmy Stewart in 
western films. He dropped out of college 
during the depression and sold furniture in 
Washington and as a hobby joined local 
theater groups. By 1937 he was a part of 
Group Theatre in New York City and ap- 
peared on Broadway in minor roles. 

ARTHUR C. NIELSEN, JR., 92, (10-3- 
11) executive. Nielsen became President of 
the A. C. Nielsen Company in 1957 and its 
Chairman in 1975. During this period the 
international research company, founded 
by his father in 1923, saw its revenue grow 
from less than $4 million to over $680 mil- 
lion. The company’s name became synony- 
mous with audience size (ratings) for radio 
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and television stations. Nielsen joined the 
firm in 1945 after serving in the Corps of 
Engineers during WWII. It was during this 
time that he became aware of the potential 
importance of computers. In 1948 he urged 
the company to invest $150,000 in its first 
general purpose-computer, the Univac, and 
later led the firm into new businesses. In 
1983 he stepped down from active leader- 
ship and became Chairman Emeritus. The 
following year he assisted in the sale of 
A.C. Nielsen to Dun & Bradstreet for $13 
billion in stock. Nielsen served on the 
boards of twenty companies and advised 
three presidents. 

ROBERT C. PIERPOINT, 86, (10-22- 
11) broadcast journalist. Pierpoint was a 
CBS News correspondent who covered six 
Presidents from Dwight Eisenhower in 
1957 to Jimmy Carter in 1980. This 
longevity made him one of the longest serv- 
ing White House correspondents and his re- 
ports from the front lines of Korea were 
among the first for television to focus on 
the individual soldier. During Pierpoint’s 
40-year career at CBS News (radio and 
television) he also made history when one 
of his reports from Korea was featured on 
the first See it Now broadcast on November 
18, 1951, the first to simultaneous show 
live feeds to both U.S. coasts. After 23 
years at the White House, in 1980 he 
moved to covering the State Department. 
Pierpoint retired in 1990 after reporting for 
Sunday Morning with Charles Kuralt be- 
ginning in 1983. He also filed stories for 
The CBS Evening News with Walter 
Cronkite. Pierpoint was working in Stock- 
holm as a stringer in 1949 when Edward R. 
Murrow invited him to join CBS. He served 
in the U.S. Navy during WWII. 

ANDY ROONEY, 92, (11-4-11) hu- 
morist. Rooney, a thoughtful curmudgeon, 
hosted Three-Minutes or So with Andy 
Rooney on CBS’s weekly news program 60 
Minutes. His segment aired on the network 
from 1978 until the final broadcast on Oc- 
tober 2, 2011. Rooney joined CBS in 1949 
as a writer for Author Godfrey’s Talent 
Scouts and later for The Garry Moore Show 
and public affairs programs. In 1964 he 
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transitioned to the CBS News Division and 
worked with CBS correspondent Harry 
Reasoner on a series of TV specials. In 
1968 he was associated with Bill Cosby on 
a project dealing with how blacks were 
portrayed in history books and Hollywood. 
Rooney left the network in 1970 when CBS 
wouldn’t air one of his specials, “An Essay 
on War.” He next worked for PBS before 
joining ABC and then returned to CBS in 
1972. Rooney received a Peabody Award 
in 1975 and an Emmy Award for Lifetime 
Achievement in 2003. He worked for The 
Stars and Stripes where he met Walter 
Cronkite and Don Hewitt, who became the 
founding producer of 60 Minutes. Rooney 
served in the U.S. Army during WWII. 

PETE RUGOLO, 95, (10-16-11) com- 
poser, arranger and record producer. Ru- 
golo was one of the most accomplished and 
successful writers in the overlapping fields 
of jazz and popular music. He joined Stan 
Kenton as arranger and became the princi- 
pal force in shaping the style of Kenton’s 
band of the mid-1940s. Rugolo wrote over 
100 new compositions and arrangements 
for Kenton including Mirage, Interlude, 
Elegy for Alto and Lonesome Road. During 
the 1950s and 1960s he created the musical 
backdrop for such films as Esther 
Williams’s extravaganzas to TV back- 
ground music for J Love Lucy, Night 
Gallery, Fantasy Island, The Thin Man and 
Thriller. While at Capitol and Mercury 
Records Rugolo produced or arranged 
recordings for Billy Eckstine, Charlie 
Parker, Benny Goodman, Louis Armstrong, 
Dizzy Gillespie and Peggy Lee. He won 
three Emmy and two Grammy Awards. Ru- 
golo began his career while in high school 
playing piano with local dance bands in 
Santa Rosa and in San Francisco ballrooms. 
Rugolo served in the U.S. Army during 
WWII. 

EDGAR M. VILLCHUR, 94, (10-15-11) 
audio engineer. Villchur’s invention of the 
AR-1 loudspeaker in 1954 produced deep, 
rich bass tones and opened the high fidelity 
music market to millions of Americans. In 
its 50th anniversary issue in 2006 Hi-Fi 
News ranked him No. 1 among the “50 
Most Important Audio Pioneers.” Villchur 
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began testing his notion of a sealed-cabinet 
loudspeaker in his basement workshop in 
1952. Two years later he was joined by 
Henry Kloss, an acoustics student in his 
class at New York University. Kloss was 
already building mail-order cabinets for 
Baruch-Lang speakers in a loft in Cam- 
bridge, MA. Kloss is credited with design- 
ing the production process for the AR-1, 
AR-2 and AR-3, which combined 
Villchur’s woofer and tweeter models. It 
became the first headquarters of Acoustic 
Research which Villchur headed until 
1967. He served in the U.S. Army Air 
Force during WWII. The firm went out of 
business in 2004, but its brand name was 
bought by Audiovox Corporation. 
DANIEL VON RECKLINGHAUSEN, 
86, (8-22-11) audio engineer. Von Reck- 
linghausen was Vice President of Research 
and Development for KLH Research & De- 
velopment Corporation and additionally 
oversaw developments for their sub- 
sidiaries, American Electromedics Corpo- 
ration and Infinity. In 1984 he became an 
independent consultant in acoustics and 
electronics. After graduating from college, 
Von Recklinghausen worked as a Research 
Audio Engineer at H. H. Scott, Inc. devel- 
oping high-quality hi-fi components for the 
home audio market. He was born in Amer- 
ica but the family moved to Germany when 
he was two where he later became a part of 
the Resistance and was subsequently ar- 
rested and sentenced to eight years of hard 
labor. Von Recklinghausen returned to the 
United States two years after the fall of 
Germany. He graduated from MIT in 1951 
and began his career at their Research Lab- 
oratory of Electronics, the High Voltage 
and Acoustic Laboratories. Von Reckling- 
hausen participated in many professional 
organizations and was a Fellow of the 
Audio Engineering Society (AES) and 
IEEE. He was a member of the Board of the 
Journal of the AES for more than 30 years 
and became Editor in 1991. In 1978 Von 
Recklinghausen received a Gold Metal for 
his work in FM receiver technology. 
ROGER WILLIAMS, 87, (10-8-11) pi- 
anist. Williams was a popular instrumenta- 
tionalist of the mid-20th century and had 
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the No. | hit on the pop charts in 1955 with 
Autumn Leaves. At the time he was two 
months behind on his apartment rent. Be- 
tween 1955 and 1972 Williams had 22 hit 
singles including Born Free and 38 hit al- 
bums including Songs of the Fabulous 
Fifties (1957), Till (1958), Maria ( 1962) 
and Born Free (1966). He was born Louis 
Weertz and developed a style that was a fu- 
sion of jazz, classical and pop. He changed 
his name at the request of Kapp Records. 
While attending the Juilliard School in New 
York City he was a winner on Arthur God- 
frey’s Talent Scouts (CBS Television) with 
his rendition of J Got Rhythm. During the 
1970s his popularity began to decline but 
he went on to record more than 100 albums 
and performed in concert as recently as 
March 2011. During WWII, Williams 
served in the U.S. Navy. 


BOOKS, continued from page 22 


obtaining a copy of the book, Carlos can be 
contacted at faznoquantun@yahoo.com.br. 


Early Radio — In Marconi’s Footsteps, 
1894 to 1920. By Peter R. Jensen. Kanga- 
roo Press, 1994; 176 pages; 8/2" x 11’4"; 
Hardbound with cover, $80 pp. 

While this book was published in 1994, 
I am mentioning it in this April issue to 
mark the centennial of the sinking of the 
Titanic, which occurred in April of 1912. 
The book was reviewed in Antique Radio 
Classified, in 1996, by Ron Frisbie, who 
concluded his review with these words: “Jn 
my opinion, the book is a masterpiece 
which every serious collector or student of 
radio should have in his or her library.” 
What he did not say in his review was that 
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Information for this column was ob- 
tained from The Boston Globe, The Com- 
plete Directory of Prime Time Network and 
Cable TV Shows 1946-Present (9th edi- 
tion), The Economist, The Encyclopedia of 
Jazz, The Hartford Courant, Journal of the 
Audio Engineering Society, On the Air: The 
Encyclopedia of Old-Time Radio, The 
Washington Post, 

www.abcnews.go.com, 

www.imdb.com, 

www.latimes.com, 

www.mediabistro, 

www.nytimes.com, 

www.pemag.com, 

www.variety.com, and 

www. wikipedia.org. 

The writer wishes to express his appreci- 
ation to Ted Hannah, K3CL; Jeffrey I. 
Lawrence, Doug Preis, Peter Sypher, 
KC4SI, and Dr. A. David Wunsch for addi- 
tional source material. 


there is a chapter on the Titanic and the 
Marconi equipment used on the Titanic, 
and another on Marconi marine equipment 
in use at that time. Approximately half the 
book is taken up with high-quality pho- 
tographs, many of which are in color. 

I have had this book in my library for 
many years, and I suggest that you consider 
it for yours. You can get a copy directly 
from Peter at $80 per copy, postage paid, by 
e-mailing him at jensenpr@ozemail. 
com.au. This price is competitive with the 
secondary book market where his book 
fetches $60-70 or more plus postage, which 
from Australia runs upwards of $35. Be 
sure to ask Peter for his signature if you col- 
lect signed books. 
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RADIO RAMBLINGS 


BY JIM COOK, WOOXX, 16404 W. 126TH TERRACE, OLATHE, KS, 66062—PLEASE INCLUDE SASE FOR REPLY. 


E-MAIL: radiomanjim46@yahoo.com 


Operating the KANU Transmitter 


hen I enrolled as an undergradu- 
\ \ | ate electrical engineering student 
at the University of Kansas in the 
fall of 1964, I needed a part-time job. One 
of the guys in my dorm told me that there 
might be a job at KANU, the campus FM 
radio station, if I could get a First Class Ra- 
diotelephone license. I studied for the FCC 
exam between semesters, and had this li- 
cense by the time the 1965 fall semester 
began. 

I interviewed with Rod Davis, the Chief 
Engineer of KANU. He gave me a tour of 
the station and I was quite impressed. 
KANU had just started broadcasting in 
stereo a few years earlier, using anew RCA 
exciter. The transmitter was a 1947 West- 
ern Electric model WE-506-B2 that had 
been donated to the university in 1952. I 
learned that shift assignments were as- 
signed by seniority. But if I was willing to 
take less desirable shifts, I could probably 
start working immediately at a pay rate of 
$1.10 per hour. The times available were 
primarily early morning shifts and shifts 
during holidays. 

_ The transmitter consisted of three sec- 
tions. The RCA exciter’s output went to the 
driver section, which used a pair of 357B 
tubes. At the bottom of the driver section 
were four mercury vapor rectifiers to pro- 
vide the plate supply voltage for the driver 
tubes. The power supply was designed to 
use Western Electric 249B rectifiers, but 
these were replaced with 866A tubes, 
which were less expensive and more read- 
ily available. 

The center section was the final amplifier 
which used a Machlett 5541 tube, provid- 
ing an output of 10,000 watts. This power 
triode operated with the plate grounded 
while the filament operated at negative 
7,200 volts. Plate current was 2.2 amperes. 
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The author on duty at the 1947 Western 
Electric transmitter, mid 1960s. 


The third section of the transmitter pro- 
vided high-voltage power for the final am- 
plifier. It used six 872A mercury vapor rec- 
tifiers. A seventh position was provided to 
pre-heat a spare rectifier tube so that it 
could be installed quickly if one of the other 
six failed. 

The antenna at the top of the 600-foot 
tower boosted our effective radiated power 
to 100,000 watts. This antenna had just 
enough bandwidth to accommodate the +75 
kHz frequency deviation of an FM broad- 
cast station. The resonant frequency of the 
antenna was affected by changes in tem- 
perature. Our antenna was apparently tuned 
when the outdoor temperature was near 
50°F. We could almost determine the am- 
bient temperature of the antenna by reading 
the reflected power at the transmitter. 

Broadcasting began at 7:30 a.m. during 
the week. I started my shift at the transmit- 
ter building by 7:00 when I turned on the 
main power switch so that the tube fila- 
ments would warm up. This was especially 
important for the ten mercury vapor recti- 
fiers. At 7:20 a.m., the carrier went on the 
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air. | checked the voltage and current read- 
ings to see if everything was reasonable. 

On a routine day, my shift at the radio 
station was a “paid study hall” where I 
could appreciate the practical world of 
broadcast radio technology as I studied in- 
scrutable subjects such as partial differen- 
tial equations that I would never use again 
in my career as an electrical engineer. My 
duties at the radio station were normally 
limited to reading meters and recording 
them on a log sheet every 30 minutes. In the 
evening, we also needed to check the tower 
lights and make an appropriate log entry. 

On Sundays, broadcasting began at 1:00 
p.m. Sometimes the sign-on operator would 
meet the man who maintained the lights on 
the tower. He would climb the tower early 
on Sundays, knowing that the transmitter 
would not go on the air until afternoon. He 
had two canvas bags, one with new lamps 
and one for old ones. We were curious 
about one of his tasks. The beacon light at 
the top of the tower had a lens that looked 
like a large inverted fish bowl. We once 
asked him, “When you are at the top of the 
tower and remove the red lens to replace 
the lamps, what do you do with the lens?” 
He had a very practical answer. “I just put 
it over my head!” 

Working the sign-on shift had its advan- 
tages. In nice weather, the rural hilltop set- 
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ting of the transmitter building was beauti- 
ful. I still remember seeing wild flowers 
and hearing the meadowlarks singing as I 
unlocked the door. Bad weather could be 
challenging, though. On cold mornings, I 
would try to get to work early so the trans- 
mitter could warm up longer. 

The transmitter building had a small 
propane heater, but it was unreliable. When 
the ambient temperature was below 50°F, 
the mercury vapor rectifiers would glow a 
strange green color until they warmed up. 
Keeping the building warm was never a 
problem when the transmitter was operat- 
ing. A 10,000 watt transmitter makes an ex- 
cellent furnace. In the summer, two large 
blowers removed heat from the building. 

Sometimes on the morning shift I would 
hear the sharp snap of an electrical dis- 
charge which would cause the transmitter 
to go off the air briefly. I soon learned that 
this probably meant that a field mouse had 
crawled through the cable tunnels into the 
warm transmitter and was trying to rest on 
top of a high voltage filter capacitor. The 
smell of decomposing mouse would start in 
the late morning and become intense by af- 
ternoon, but we could not open the inter- 
locked door until sign-off time at 10:30 that 
evening. The sign-off operator would have 
the unpleasant job of removing the mouse 
remains after the transmitter cooled off. 


The 5541 and 357B tubes used as final am- 
plifier and driver, respectively. 
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KANU’s budget was very limited. The 
university owned a similar transmitter that 
we used for spare parts. We tried to keep 
the station on the air as much as possible, 
but our record for reliability was only fair. 

The mercury vapor rectifiers would 
probably have been reliable if we had been 
able to install new ones periodically. On 
one occasion, Rod Davis gave us a case of 
military surplus 872A rectifiers from World 
War II. Some of these rectifiers had devel- 
oped air leaks, so we transmitter operators 
decided to test them before placing them in 
regular service. We would install such 
tubes in the transmitter after sign off and 
put them in service for 30 minutes to see if 
they were useable. Occasionally, one would 
fail spectacularly, exploding and shattering 
the glass. There was no EPA in the 1960s 
and we were not as paranoid about mercury 
as many people are today, but we knew it 
was poisonous and took special precautions 
to clean up after one of these events. 

The 357B driver tubes could also be a 
problem. The plates of these tubes normally 
glowed a dull red, but the color sometimes 
changed to bright red, and then to orange. 
One evening I watched a bright spot de- 
velop on the plate of one tube as a hole 
began to melt through the plate just before 
normal sign-off time. I crossed my fingers 
and hoped the transmitter would stay on the 
air, but it failed just a few minutes too soon. 

The 5541 final amplifier tube was reli- 
able, but it was so expensive that we only 
placed an order for a new tube when the 
one in service was beginning to lose effi- 
ciency. Machlett 5541 tubes cost at least 
$700 each and were only manufactured 
when orders were received. We kept one 
well-used spare on hand that could only op- 
erate the transmitter on low power. That 
venerable tube had logged more than 
30,000 hours of service. 
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The most challenging maintenance prob- 
lem with this old Western Electric trans- 
mitter was the metal alloy finger stock that 
was used in the three adjustable tuning 
stubs in the final amplifier section. Dirt in- 
side these tuning stubs would cause poor 
connections, creating heat that caused the 
finger stock to burn off. By the time I left 
KANU, we had used up most of the finger 
stock we had been able to salvage from the 
spare transmitter. 

Educational broadcasting stations oper- 
ated differently in the 1960s. There was no 
NPR network programming. Most of the 
programs were locally produced, and few 
appealed to wide audiences. Only the station 
manager became upset when the transmitter 
went off the air. When I was working at the 
transmitter building, the announcer at the 
studio was sometimes the late Wendell An- 
schutz who became famous as a news an- 
chor for KCTV television in Kansas City. 
When Mr. Anschutz retired from KCTV, he 
reminisced about his days at KANU. 

“One morning the transmitter operator 
called me in the studio to say that the trans- 
mitter needed repairs and that we would not 
be able to sign on that morning. This would 
be a major crisis at a commercial broad- 
casting station and their switchboard would 
light up with dozens of queries. But KANU 
didn’t receive any calls until after lunch!” It 
is quite possible that I was the transmitter 
operator who called Wendell Anschutz that 
morning. 

Working as a transmitter operator was a 
great opportunity. It not only provided 
some interesting experiences and much- 
needed income, but it led to other employ- 
ment opportunities at WREN and the cam- 
pus current-carrier station, KUOK. This is 
the first of three articles that will describe 
my radio station experiences while I was a 
student at the University of Kansas. 
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VERNON YEICH, KB3RQE 


A PERSPECTIVE ON 
THE ARMSTRONG 
REGENERATIVE RECEIVER 


before Neil Armstrong stepped onto the 
moon, another man named Armstrong 
made an earlier “giant leap for mankind.” 
Edwin Armstrong was an engineering stu- 
dent at Columbia University and was also 
an amateur wireless telegrapher with strong 
interest in the burgeoning sci- 
ence of wireless technology. 
To appreciate the epic nature 
of his contribution, we should 
consider that Armstrong 
began his venture when wire- 
less communication was in a 
very primitive state. 
Wireless telegraphy in 
1912 owed much to the prac- 
tice of wired (land line) teleg- 
raphy that had been devel- 
oped even earlier by Samuel 
F. B. Morse. Morse used an 
efficient code that permitted 
messages to be sent over tele- 
graph wires as coded short 
and long pulses of electric 
current from batteries of elec- 
tro-chemical cells!. For wire- 
less communication in 1912 
however, amateur and com- 
mercial operators mostly used 
the electric spark gap to gen- 
erate wave-like electro-mag- 
netic (radiant) energy2. In 
these earliest years, the gener- 
ated energy wave-length was 
typically greater than 200 me- 
ters, corresponding to fre- 
quencies of 1500 kilohertz or 
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Schematic drawings illustrating regenerative 
from Armstrong’s 1914 patent 


less. Wireless telegraphers interrupted this 
energy to form the characters of the Morse 
code. 

For receiving the spark-gap-generated 
damped-wave energy? and converting it to 
audible signals, operators used any of a va- 
riety of passive detectors, including the 
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Fleming valve‘. In a wireless receiving cir- 
cuit this device functioned as a rectifier, 
and was used with a telephone ear piece? to 
directly convert received spark gap energy 
to sound (acoustic energy in air). 

Despite efforts to make the spark-gap 
signal more distinctive, its resemblance to 
natural background electro-magnetic en- 
ergy (static) masked weaker spark-gap sig- 
nals, and was therefore particularly unhelp- 
ful for long-distance communication. For 
reliable results with moderate transmitting 
power (1,000 watts), the distance covered 
using this equipment was typically less than 
a few hundred miles. 

At this time, a device based on the Flem- 
ing valve was being offered by an experi- 
menter-entrepreneur named Lee deForest. 
The device, that deForest named the “Au- 
dion,” was a crude triode® that functioned 
as a voltage-controlled regulator for electric 
current (as from electrochemical cells) and 
was finding use as an amplifier in wired 
telephone service. Apparently Armstrong 
was also experimenting with the Audion as 
an amplified detector for wireless signals. 

On that eventful September evening in 
1912, an inquiring Armstrong devised a 
novel feedback arrangement by coupling a 
controlled amount of energy from the Au- 
dion output circuit back to the tuned’ input 
of his amplified detector. With this tuned, 
circular, signal path, including the Au- 
dion’s gain figure of about five, Armstrong 
might have briefly envisioned an infinity of 
multiplying gain cycles, although necessar- 
ily limited by the finite energy available in 
his electro-chemical cells. In fact, the re- 
sulting regeneration so greatly enhanced 
the performance of the detector’, that Arm- 
strong heard spark stations at oceanic and 
continental distances. 

With further adjustment of the feedback, 
Armstrong found he could produce a state 
of oscillation in the Audion circuit in which 
continuous-wave (CW) energy? was pro- 
duced at a wavelength determined by reso- 
nance in the tuning circuits. By arranging to 
couple this energy to an antenna, Armstrong 
created a transmitter for CW communica- 
tion with most of the energy at a single fre- 
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quency. Compare this to spark gap trans- 
mitters that spread damped-wave energy 
over bandwidths measured in kilohertz. 

Armstrong’s regenerative feedback re- 
ceiver next showed itself to be a superior 
detector of CW energy by virtue of its abil- 
ity to oscillate, beating with the received 
CW signal to produce an audible tone. The 
tonal quality provided by the CW signal of- 
fered strong advantage over the noise-like 
spark gap signal. To further improve aural 
selectivity, it provided distinctly different 
tones for CW signals closely adjacent to the 
desired signal. This novel application of re- 
generative feedback to the wireless receiver 
and transmitter was surely an extraordinary 
intellectual and technological leap. 

In the history of civilization, the appear- 
ance of the regenerative feedback transmit- 
ter and receiver must constitute a “eureka 
moment” and the true birth-event for im- 
mediate world-wide communication. After 
this time, a high-school student could put 
together this simple Armstrong equipment 
and, using the Morse code, could converse 
with another such person on the other side 
of the world!°, Surely this astonishing ca- 
pability defines the appeal of regenerative 
radio circuits and the place of Armstrong’s 
regenerative receiver in the history of sci- 
ence and technology!!. 


1. The first useful source of continuous 
electric energy involved chemical reac- 
tion between dissimilar metals and an 
electrolyte, and was discovered in 1800 
by Allesandro Volta. In 1836, John F. 
Daniell invented an electrically stronger 
and more durable form of electrochemi- 
cal cell that became the electric current 
source for early telegraph systems. 

2. Wave-like electro-magnetic radiation 
was predicted in 1865 in James Clerk 
Maxwell’s renowned mathematical con- 
struction which was based on earlier 
work by Ampere and Faraday describ- 
ing the magnetic field surrounding con- 
ductors carrying electric current. Elec- 
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tro-magnetic radiation was first demon- 
strated in 1887 by Heinrich Hertz when 
he produced pulses of electric current in 
a conductor using a spark gap to dis- 
charge electric energy stored in Leyden 
jar capacitors. The resulting radiant en- 
ergy was confirmed when simultaneous 
sparking occurred in a separate micro- 
gap detecting circuit. 

. Start-and-decay sinusoidal (signal fre- 
quency) waveform, repeating at spark- 
ing rate. 

. The Fleming valve, produced by J. A. 
Fleming in 1904, was essentially an Edi- 
son Effect bulb that was designed 
specifically to be a detector for wireless 
receivers. As early as 1880, Thomas A. 
Edison had observed that an electric cur- 
rent could be made to flow from an in- 
candescent wire filament to a separate 
metal plate when both were mounted in 
an evacuated glass bulb. Edison noticed 
that, for a current to flow, the filament 
must be charged negatively with respect 
to the plate; therefore, current could be 
made to flow only in one direction. This 
relationship became known as the Edi- 
son Effect. 

. The telephone earpiece is part of the 
telephone apparatus invented by 
Alexander Graham Bell in 1876. The 
earpiece produces acoustic energy in air 
(sound) in response to a modulated elec- 
tric current, and consists of an iron di- 
aphragm that moves in reaction to mag- 
netic flux from an electro-magnet that is 
energized by the modulated electric cur- 
rent. That current may be provided by, 
for example, the detector in a wireless 
receiver. 

. The word “triode” refers to a third ele- 
ment that de Forest inserted between the 
filament and plate in the basic Fleming 


wavelength/frequency selectivity for re- 
ceivers and transmitters. 


. The amplification (gain) that Armstrong 


experienced with feedback was possibly 
in the range of several thousand times 
the input signal level (see below: H. A. 
Robinson, etc.) Importantly, and per- 
haps unexpectedly, regeneration further 
acted to drastically improve the tuned 
detector’s spectral selectivity; that is, to 
greatly narrow the received band-width 
to proportionally reject noise and inter- 
fering signal energy. This effect is 
known as “Q multiplication.” 


. Earlier short-lived efforts to produce 


continuous-wave (CW) energy include 
the Poulson Arc Transmitter, in which 
the electric arc current is controlled by a 
resonant electric circuit and the Fes- 
senden Alternator, a rotary electro- 
mechanical generator of alternating 
current. 


10.The earliest recorded antipodal 2-way 


communication occurred in 1924 as am- 
ateur operators explored operation at 
shorter and shorter wave-lengths that in- 
curred lower levels of atmospheric noise 
(static), and that favored “skip” propa- 
gation; that is, repeated signal refraction 
or reflection between earth and ionized 
layers of gas in the upper atmosphere. 


11.Not surprisingly, there is unresolved in- 


ternational conversation on this point. 
As might reasonably be expected, ver- 
sions of the Audion were also being 
built, and oscillation in amplifying cir- 
cuits was being discovered, in Europe at 
the time of Armstrong’s success in 
America. However, despite later claims 
by Lee de Forest, Armstrong is firmly 
accepted in the U.S. as the inventor of 
the regenerative receiver. 


RELATED READING 

De Soto, Clinton, 200 Meters & Down, The 
American Radio Relay League. 

Robinson, H.A., “Regenerative Detectors,” 
OSFakebytO33%5 

Murphy, Michael J., “Meissner Regener- 
ated,” The AWA Review, Vol. 22, 2009. 


valve. The polarity and magnitude of 
charge difference between the new ele- 
ment and the filament was seen to con- 
trol the magnitude of current flow be- 
tween filament and plate. 

7. Beginning by about 1900, resonance in 
circuitry using discrete inductance and 
capacitance components provided 
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RADIO REHAB 101 


EDITED BY DICK PARKS, 2620 LAKE RIDGE CT., OAKTON, VA 22124 
E-MAIL: dparks999@verizon.net. PLEASE INCLUDE SASE FOR REPLY. 


1925 American Bosch “Amborola” Model 16 


here’s not a lot of available informa- 
ik on the Internet about this set, 

which was the first receiver brought 
to market by the Springfield, MA manufac- 
turer. After digging into mine, I can see 
why. Except for the innards of a teletype 
machine, I can’t think of anything less de- 
signed for ease of maintenance than this 
six-tube TRF. 

Bosch took care to provide design fea- 
tures not usually found in 1925. These in- 
clude (see schematic) a three-position an- 
tenna coupling switch, a complicated set of 
wirewound potentiometers to adjust the 
bias on the two RF stages, a “Battery” 
switch that allows the first RF tube to go 
dark, so that strong signals won’t overload 
the receiver, and two stages of R-C 
coupling in the audio chain. 

That’s the good news. The bad stuff 
includes the brittle wire used in the 
three pots, bundled wiring that is very 
hard to trace, the use of filament cur- 
rent regulating resistors in five places, 
and a front panel assembly that pre- 
vents dial restringing and tuning ca- 
pacitor adjustments without com- 
pletely removing the panel, taking the 
dial cord pulleys with it. Go figure. 

As I got into the repair of this un- 
touched radio, I expected a bad audio 
transformer. I did not expect that, 
after removing the core laminations 
and installing a replacement winding, 
I could not put the laminations back 
together. An hour spent at tle bench 
grinder brought a messy but workable 
end to this problem. Understanding 
the schematic came next, and that 
took five or six hours with my VOM, 
trying to believe the hookup in spite 
of my own lying eyes. 

During that step I uncovered bro- 
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ken windings on all three bias pots, having 
found the third one, labeled BB on the 
drawing, nestled snugly within the shafting 
complex of the tuning caps. This BB pot 
acts to change the bias on the RF tubes as 
the set is tuned across the band, which I 
think increases the gain somewhat as the 
frequency rises. 

The left-hand dial window shows the in- 
dexing of the first RF stage, while the right- 
hand one shows where the next two stages 
are set. Tuning caps Z and AA are ganged 
together with the arm of pot BB. This vari- 
able RF bias trick is more confusing when 
you realize that setting the other two pots 
away from their center settings can either 
raise or lower the bias, depending on where 


Front, rear and bottom of Amborola chassis. In rear 
view, note that coils are positioned at the Hazeltine 
“magic angle” to minimize interaction. Bottom 
view shows three of the four potentiometers. Also 
note the parallel lengths of bare wire, which are the 
filament and ground busses. 
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Schematic of the Amborola. Note the unusual potentiometer network controlling RF stage 
bias. 


Bird’s eye view of a section of the receiver 
front end shows workarounds used to re- 
place missing clip-mounted resistors (see 
text.) 


the controls are set . 

Voltage across these pots is about 2.5, 
and if their wipers were centered, the RF 
grid returns would have ridden at about 
+1.5 volts above the tubes’ F- pins, giv- 
ing both tubes a negative bias. If the 
wipers were to depart from their center 
settings by the same amount, there could 
have been no compensation for tuning, 
so Bosch must have intended the pots go 
in opposite directions—but how much 
and which way? 

Say the pots go to opposite extremes: 
RF bias will increase in one case and de- 


crease in the other as tuned frequency A 


rises. Confusing. Bosch must have given 
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a method for adjustment, but I have not 
seen it. All three wirewound pots were 
open, so to get the radio running I just 
shorted the .001 uf filament bypass capaci- 
tor, basically grounding one side of all the 
filaments and running the RF tubes at zero 
bias. 

I had to make substitutes for the missing 
Amperite resistors at five tube filaments. 
For those, I cut a piece of % wood dowel 
about two inches long, pointed the ends 
slightly on a sanding disk, and wrapped 
each end with copper foil. A 3.9 ohm 4- 
watt resistor connects the ends. You can 
make grid leaks this way, too—they look 
prettier if you cut away the middles some- 
what to recess the resistors. If you’re picky 
enough, use hollow dowel pieces. The four 
missing audio coupling resistors got values 
arrived at by trial and error. 

(continued on page 51) 


(aa Potentiometer BB 


section of the tuning capacitor assembly 
shows intricacy of construction. 
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BY RICHARD BREWSTER 


HOLLIS SEMPLE BAIRD—BRINGING 


ELECTRONIC ITV TO BOSTON 
Part 2 (conclusion): 1940-1946 


quested that GTC “...present evidence 
regarding allocation of channel | to the 

Boston area.” Baird telegraphed a response 
indicating that he would come on the 
15th.4° In a letter to the FCC, Baird goes 
into great detail explaining why the Com- 
mission should allow Boston (W1XG) to 
be allocated channel 1, rather than 
Lawrence-Lowell.4” The FCC responded 
that GTC, “...shall explicitly summarize 
the work conducted at W1XG since Febru- 
ary 1,1939, and specific proposals for the 
ensuing license period.” A temporary li- 
cense would be issued when the appropriate 
amendment was submitted.*8 

An FCC letter extended GTC’s license to 
March Ist, pending appropriate input from 
GTC.49 

On the 17th of February, Baird wrote to 
a Mr. John Henderson, administrator, ex- 
plaining that, due to the lack of finances, he 
is about to give up, saying that, “The possi- 
bilities of making anything out of GTC 
seem to be getting more remote every day. 
As a result, the work that I have done in 
keeping the television license alive during 
the past four years seems about to be lost. 
Even my stock interest in the Corporation is 
not in my possession.” He concluded by 
saying that he could not continue without 
the return of his stock certificate.5° 

Baird must have gotten his stock back, 
since on the 23rd he submitted the data re- 
quested by the FCC on W1XG activities.>! 
The W1XG license was extended to March 
Ist and subsequently to April 1st by the 
FCC.52 The FCC further requested addi- 
tional information.°> A GTC balance sheet 
was prepared indicating total assets of 


|: early January 1940, the FCC re- 


$47,734.32.>4 

Application for a ‘sound track’ was made 
to the FCC on May 7th. Baird proposed to 
purchase an RCA 100 watt aural transmit- 
ter and to add an amplifier in order to in- 
crease that to 500 watts. Baird explained 
that, “Since the bulk of our investigation 
and development work has been toward the 
improvement of video circuits...we have 
never filed for the sound track transmitter.” 
In addition, $3,000 had been made avail- 
able for studio improvements. Investigation 
was proceeding to increase antenna height 
to 400 or 500 feet. An attached document 
included a discussion of the possible need 
to increase scanning lines to 507, believing 
that the present 441 was not good 
enough.°> [Obviously, more money had 
been made available. | 

Sometime in May, W1XG produced a 
television broadcasting schedule detailing 
programming plans for the following six 
weeks. It covered six days a week, at least 
one hour a day, split between afternoon and 
evening. Shows varied with dancing, instru- 
mental, vocal and lectures (by Hollis Baird, 
speaking on the principles of television! 5° 

On the 28th of May, the FCC received, 
from GTC, an amendment to their audio 
transmitter application, changing the loca- 
tion of the transmitter to a place, “just down 
the street from our present location.” They 
would eventually relocate the video trans- 
mitter there too. This would allow a greater 
antenna height.>? A crude transmitter log 
for W1XG covered from 24 May to 21 
June, and detailed video transmitter techni- 
cal data as well as programming remarks.°*8 

On June 27th, the FCC transmitted to 
GTC a copy of the newest television rules 


145 LITTLE PECONIC BAY RD., CUTCHOGUE, NY 11935 
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and regulations, explaining that GTC did 
not comply with Section 4.72 as well as 
other sections. They specifically requested 
that GTC’s “...research program must in- 
clude engineering experimentation tending 
to develop uniform transmission standards 
of acceptable technical quality.” The cover 
letter noted that the application would be 
considered but first GTC must comply with 
the new rules and regulations.5? 

On July 2nd, the FCC declined to autho- 
rize GTC’s application for an aural trans- 
mitter, since it appeared that it was planned 
to be located separately from the visual 
transmitter. A request could be made for 
special authorization for test purposes; oth- 
erwise, GTC must amend the original aural 
transmitter indicating a common site.®? 

On the 5th of July, the FCC cancelled the 
GTC TV broadcasting license [As well as 
all other TV and FM licenses.], effective 
January 1, 1941. The letter explained that 
the experimental license provisions allow 
the Commission to cancel a license at their 
discretion.°! [This was apparently done to 
vacate the original channel | band to make 
room for the proposed FM frequency band. | 

On July 11th, Hollis S. Baird, Vice Pres- 
ident [new title!], wrote to a Mr. Leahy, 
concerning a new (or revised?) application 
to be submitted to the FCC. He commented 
that this was discussed on a recent trip to 
DC [probably as a result of the above can- 
cellation].o* The FCC, on September 24th, 
informed GTC that they were giving con- 
sideration to the prior request to set up an 
aural transmitter.®3 

On December 9th, GTC sent to the FCC, 
an Application for Renewal of W1XG °. 
Mr. Thomas L. Guernsey was listed as pres- 
ident and a director and shown to have 
owned a 43% share of GTC. Baird, listed as 
a director and chief engineer of WRUL, 
owned 29%. The value of the Corporation 
was listed as $63,000. An estimated 
$25,000 had been allocated for research dur- 
ing the next year. The latest data provided in 
the application included the following: 


1.W1XG video carrier had been moved 
from 46.5 MHz to 51.25 MHz (which 
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he referred to as the new channel 1) to 
make way for the new FM band. 

2. The operating schedule was increased to 
more than 100 hours a month and 10 
hours a week of actual programs. A 
weekly program schedule was being 
sent to all known TV receiver owners. 

3. A new synchronizing generator was 
constructed according to RCA licensed 
plans. 

4. An RCA camera preamplifier and 
blanking amplifier were acquired. 

5. An oscillograph was arranged to verify 
sync generator output. 

6. A vestigial sideband filter had been in- 
stalled. 

7. Vacuum tube voltmeters, beat frequency 
oscillators, square wave generators, etc. 
were in use. 

8. WIXG was experimenting with line 
rates up to 729 and frame rates of 15 and 
30 per second. 

9. Five field receivers had been added for 
testing. 

10.Twenty-five KW of studio lighting had 
been installed. 


In early 1941, Baird issued a Television 
Report,®> detailing work done during the 
past license period: 


1. TV equipment upgraded: new camera 
preamp, blanking amp, mixing amp, 
timing generator, shaping circuits, line 
amp and video modulator. All power 
supplies were now regulated, 

2. The 35mm projector had been rebuilt. 

3. A new video-transmitting antenna had 
been installed. 

4. Evaluation done for both rotary and vi- 
brator converters for TV sets in DC 
areas of Boston. 

5. Experimentation ongoing with various 
lead-in feed lines for TV receivers. 

6. Experimental work done to consider re- 
laying NBC programs from New York 
for retransmission by W1XG. 

7. Experimentation ongoing with motion 
picture conversion for video transmission. 

8. The transmitter final amplifier was 
changed from 852s to 833s. 
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9. Tests conducted using Dumont, Andrea, 
and U.S. Television receivers. 


Baird also prepared a document® detail- 
ing relations between GTC and the FCC 
since late 1939: 


1. TV work in 1939 was limited due to the 
death of a major stockholder and finan- 
cial supporter. 

2. Negotiations were presently underway 
for Paramount Pictures to acquire GTC. 

3. Planning was ongoing for the addition 
of a ‘sound track’ transmitter. 

4. Plans were underway for the move of 
channel | to 50-56 MHz to allow FM 
use of the lower band. 

5. GTC planned to move their TV trans- 
mitter to the Sears building. The FCC 
would not otherwise grant channel | to 
GTC, believing that the move would 
give proper coverage to the Boston area. 


A January License Renewal Application 
(missing) had as an attachment, Appendix 
A:67 


1. Detailed operation on bands allocated 


, Her Piano. 


by the FCC. 

2. Explained experimental work with 15- 
frame, 729 line transmission. 

3. Explained movie conversion to TV stan- 
dards. 

4. Detailed TV receiver antenna line ex- 
periments. 

5. Presented a program schedule for the 
week of November 11, 1940. 

6. Listed equipment upgrades. 


Baird provided a documented testi- 
mony,®8 noting that he was now Vice Presi- 
dent of GTC. He confirmed that GTC was 
not interested in manufacturing but only 
broadcasting. He discussed the 15 versus 30- 
frame rate and agreed that FM would be de- 
sirable for TV sound. He claimed that TV 
programming did not have to be expensive 
and that stations should be on the air at least 
five hours a day. Concerning color televi- 
sion, he believed that it would have to be an 
electronic system. [Not the mechanical CBS 
system under consideration.] The needs of 
National Defense, he believed, would not 
limit the development of commercial TV. 
He made some comments concerning sync 
pulse standardization. Baird explained that 


sual Sovetkias 


bus alice Jean Collins 


& Her Sonss 


elty of the “leek 


m Boston Shopa,..,liiss Thibodeau 


s 
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Rhythmic Patterns by 4 


Harriers 


s Draw” with Allen Levitt 
Instructions & Demonstrations 


First two ie of the program schedule for November 11, 1940. 
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when Ida Glover died [Jan.4, 1939], a prin- 
cipal source of GTC income was removed. 
Her block of stock was purchased by 
Thompson Guernsey in 1940 and his subse- 
quent financial support allowed develop- 
ment and programming to resume [Guernsey 
had been elected president of GTC]. 

RCA replied®? to a Baird request to sell 
developmental projection tubes, C-7410 for 
$250 each. 

GTC presented a field test report,’9 Feb- 
ruary 17th to February 22nd, listing various 
locations in Boston. Problems noted were vi- 
brator DC to AC converter interference and 
difficulties with antennas. Receivers used 
were: a “small US receiver, a large US re- 
ceiver, new Dumont and old Dumont sets.” 

Boston Edison informed GTC that AC 
nominal 122 volts, single phase would be 
installed at the premises of GTC; 249 
Tremont St. Existing DC service will be 
maintained.’! 

On March Sth, GTC sent, to FCC, a copy 
of the application, File No. BI-MLVB-14, 
Docket #5989, responding as requested by 
the Commission on January 28th, 1941.72 

WIXG transmitter log sheets, from 17 
February to 28 March, indicated that during 
that period, GTC was telecasting approxi- 
mately 750 watts input, live and film video 
programming. Sound had been added by 
the end of February. 73 

In support of an application for license 
renewal to the FCC, a document’4 was is- 
sued on April 8th reiterating the items noted 
in the December 9th, 1940 application. Ad- 
ditional items were noted to establish that 
WIXG had continually worked to advance 
the science of electronic television. “The 
main program which the applicant has now 
laid out for itself is to broadcast to the pub- 
lic. It [GTC] believes that its broadcasts are 
already of acceptable technical quality but 
it expects and believes that in the course of 
such broadcasts it may experiment and im- 
prove its own technique in the transmission 
of television signals.” The document addi- 
tionally pointed out that: ’Station W1XG is 
and has been the only station broadcasting 
television signals in New England.” Tech- 
nical data was presented to show that New 
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York City station W2XBS would not inter- 
fere with W1XG, both on channel 1. “The 
most important part of the experimental 
work at W1 XG during the past few months 
has been in the preparation and practical 
testing of pictures transmitted at 15 and 30 
frames per second, using 729 and 441 lines 
respectively.” Baird pointed out that until 
such tubes became available from RCA in 
1938, they built their own iconoscopes, 
monoscopes, and kinescopes. 
The present staff of W1XG: 


¢ Thompson L. Guernsey, General Manager 

¢ Fred Swain, Office Manager 

¢ Stuart L Mosher, Program Director 

¢ Prescott Wellman, Jr., Assistant Program 
Director 

¢ Gerald Brewster, Cameraman 

¢ Fred Cole, New Program Ideas 

¢ Sherman L. Whipple, III, Demonstration 
Manager 

¢ Hollis Baird, Chief Engineer 

¢ Fred Kuehl, Television Engineer 

¢ Fillmore Hamilton, Jr., Television Engineer 


A detailed Balance Sheet and Inventory 
were additionally provided. The net worth 
of the Corporation was listed at just under 
$70,000. 

The last official document in the package 
of materials obtained from Hollis Baird is 
an April 30th FCC report titled, “Rules and 
Regulations and Standards of Good Engi- 
neering Practice for Television Broadcast 
Stations.”’> Here, for the first time, 525- 
line interlaced TV is officially defined. 
Also listed are operators authorized to op- 
erate television stations. GTC (W1XG) was 
not listed. Besides the obviously expected 
NBC and CBS, Leroy Jewelers and Bala- 
ban & Katz Corp. also received go-aheads! 

Baird did include an undated post war 
newspaper clipping from the Christian Sci- 
ence Monitor/6 which headlines, “West- 
inghouse to Transmit Television in the 
Boston Area.” The article states that West- 
inghouse Radio Stations, Inc., has been 
granted the first post-war TV station con- 
struction permit. It goes on to say that the 
only other holder of a permit is the 
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Raytheon Manufacturing Company. Para- 
mount, and by stock ownership, Dumont 
Labs, was noted to be an applicant for a TV 
license. But further down the page, the arti- 
cle explained, “Considerable television ex- 
perimenting was done in Boston last sum- 
mer by Twentieth Century Fox interests at 
the General Television studios at 70 Brook- 
line Avenue...the station there has been 
modernized and could transmit pictures at 
the push of a button.” And yet, the news 
item concludes by saying that Fox has now 
withdrawn its interest in Boston. 

Finally, in a September 28th 1946 Tele- 
vision Digest article,’’ it is noted that 
Raytheon (Waltham — WRTB, channel 2) 
was granted a TV station Construction Per- 
mit on May 17th, 1946 along with West- 
inghouse (Boston — WBZ, channel 4) on 
August 9th. No mention of W1XG, Gen- 
eral Television. 


45. Dec. 10th report: Television Develop- 
ment Work Being Conducted at Televi- 
sion Station W1XG. 

46. Telegram, January 10, 1940, Baird to 
FCC, agreeing to explain why Boston 
should have channel 1. 

47. January 13 letter, Baird to the FCC. 
Possibly presented in person on the 
15th. 

48. January 23rd FCC letter to GTC. 

49. January 29th FCC letter to GTC. 

50. February 17th letter, Hollis Baird to 
Mr. John Henderson. 

51. February 23rd transmittal to the FCC, 
for renewal of W1XG license, File No. 
B1-RVB-4. 

52. FCC letters to GTC, 27 February, 22 
March. 

53. FCC letter to GTC, April 9, 1940. 

54. GTC balance sheet dated April 23rd, 
1940, prepared by Fred Swain, Clerk of 
the Corporation. 

55. GTC letter to the FCC, dated May 7, 
1940, together with Application, file 
No. B1-PVB-69 dated April 24th. 

56. W1XG Television Broadcasting 
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a7. 


58. 
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60. 


61. 


62: 


63. 


64. 


65. 


66. 


67. 


68. 


76. 


AT 


Schedule for six weeks, beginning May 
20th. 

GTC amendment to application for 
Audio Transmitter, File No. B1-PVB- 
69, May 25, 1940. 

Transmitter Log of W1XG, detailing 
video transmitter information. 

FCC letter to GTC, June 27, 1940, re: 
Application B1-MLVB-14, modifica- 
tion of license. 

FCC letter to GTC, July 2, 1940, re- 
jected aural application, File No. Bl- 
PVB-69. 

FCC letter to GTC, July 5, 1940. 
Hollis Baird letter to Mr. Wm. E. 
Leahy, July 11, 1940. 

FCC letter to GTC, September 24, 
1940. 

Baird transmittal to attorney, William 
Leahy, for filing with the FCC, Decem- 
ber 9, 1940. 

Television Report. This appears to have 
been an attachment to a license renewal 
application. 

H.S. Baird report, “Relations between 
the General Television Corporation and 
the Federal Communications Commis- 
sion since late1939’’, not dated. 
Appendix A, not dated, and missing the 
FCC application. The latest date shown 
is Dec 1940. 

Baird’s testimony (Latest date — Janu- 
ary 1, 1941). [Probably made at the 
FCC] 


. RCA letter of February 18, 1941. 
. Field Tests during week of February 


17th to 22nd 1941. 


. Boston Edison letter of March 5, 1941. 
. GTC letter to T. J. Slowie, Secretary, 


FCC, March 5, 1941. 


. WIXG transmitter Log sheets. 
. Application to FCC, April 8, File No. 


B1-MLVB-14, Docket No. 5989, File 
No. B1-PVB- 69, Docket No. 5988, 
with attachments. 


. FCC, Television Report, Order, Rules 


and Standards, May 3, 1941. 
Newspaper clipping, undated, but ap- 
pearing to be early 1946. 

Television Digest, Supplement No. 
18A, Sept. 28, 1946 
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BY T. M. HAMBLIN, SINE HN, VA3HN, VE3TMH, VE3HIE 


THE HEATHKIT GR-81 PLUS 6 


The Heathkit GR-81 was a very low bud- 
get (about $25.00—in kit form) introduc- 
tory radio for SWLs. Sold between 1962 
and 1971, the three-tube set had a regener- 
ative detector and covered 0.55-30 MHz in 
four bands. In experienced hands, the hot 
little receiver was said to meet or exceed 
the performance of at least the simpler su- 
perheterodyne starter sets such as the Hal- 
licrafters S-38. Today many consider the 
GR-81 to be a very desirable collectible. 
Others, such as our author, also consider it 
to be an excellent subject for enhancement 
and improvement... —Ed. 


y first GR-81 receiver was given 
Mi me about 1991 by my friend 

Bruce McCabe who built it in 
1966 when he was 14 years old. Unfortu- 
nately Bruce never quite got around to get- 
ting his ham license—probably due to 
QRM from classical music, a rock and roll 
band, and girls. Perhaps that was not such a 
bad trade-off. Hi. One day he brought his 
GR-81 in to work and gave it to me. That 
evening I hooked about 15 feet of wire to 


the short antenna terminal and listened to 
40 CW. 

The reception was awful. There was 
strong, tuneable hum over much of the band 
and overload was rampant wherever I was 
able to hear signals through the hum. I 
thought that it was worse than the blooper 
that I built in 1957 using a single 27 tube. 
Fortunately I was a student of the writings 
of Bradley (1) and Mix (2), so I knew ex- 
actly how to fix the hum and the overload. 

Why didn’t Heathkit fix the hum and the 
overload in the first place? I don’t know. 
Certainly the cost increase would have been 
minimal. Competitive three-tube regenera- 
tive receiver kits such as the Lafayette 
KT135 and the Knight Space Spanner al- 
ready had these fixes incorporated in their 
basic design. 

Of course the Lafayette and Knight re- 
ceivers were AC/DC and not mechanically 
strong, while the GR-81 was quite strong 
and used a 117 to 117V isolation trans- 
former which permitted the chassis to be 
grounded. That made the GR-81 a solid 
platform for modifications to improve its 


The GR-81 plus 6 with capacitor attenuator close-coupled to antenna connector. 
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9. O01< (Cp2CgeCe) < 0.01 MED 
USE ONLY 


Cpa OR Cate.) OR Cp FOR 
RF BYPASSING TO 
TREAT TUNGABLE Hum 


Fig. 1 RF bypassing around rectifier tube 
suppresses tunable hum. 


performance, although I am not aware of 
any such modifications having been pub- 
lished while the radio was on the market. 

The Plus 6 in the title of this article refers 
to six modifications that make the GR-81 
quite useable for CW operation on 80 and 
40 meters. When I exhibited my GR-81 at 
the 2011 AWA Conference, I had five easy 
modifications and my documentation re- 
ferred to Plus 5. After returning home, the 
itch to modify overcame me and I added 
modification 6. It is not dead easy like the 
first five, but it is very worthwhile. Are 
there other modifications? Yes, I have in- 
corporated several of them in my “GR-81 
Ragchew Regen” that I hope to document 
for the 2012 AWA Conference. 


Correcting Tuneable Hum 


When stray RF from the regenerative de- 
tector is coupled into the wiring of the half- 
wave rectifier in the power supply, it mixes 
with the 60 Hz current pulses in the recti- 
fier. This creates an A.M. carrier with 60 
Hz sidebands that is synchronously de- 
tected by the regenerative detector. The de- 
tected 60 Hz signal is then fed right into the 
grid of the first audio stage. Because the 
level of stray RF coupled to the power sup- 
ply wiring varies with the tuning of the de- 
tector, this hum is called tuneable hum. 


42 


Bypassing the rectifier with one or more 
0.001 to 0.01 mfd ceramic capacitors will 
decrease the tuneable hum by reducing the 
amount of RF available to mix with the rec- 
tifier current pulses. Figure 1 shows where 
to put the bypass capacitor(s) in the GR- 
81’s half-wave rectifier circuit. References 
(1) and (2) show two ways to bypass a full- 
wave rectifier. This modification gives in- 
stant satisfaction—a promise not often 
made! 


Dealing With Overload 


It is well known that regenerative detec- 
tors can easily be overloaded by strong ad- 
jacent signals. If the strong adjacent signal 
is close in frequency, it may pull the detec- 
tor oscillation frequency into lock with it. 
Careful tuning can take advantage of this 
form of synchronous detection when listen- 
ing to AM BC stations. On the other hand, 
strong CW signals may block the regenera- 
tive detector so that you cannot hear a low 
frequency CW audio tone. Increasing the 
regeneration level will help but the best so- 
lution is to use an input attenuator to pre- 
vent overloading. 

My first input attenuator was a 1000 ohm 
variable resistor wired as a potentiometer. 
My second try was the same variable resis- 
tor configured as a rheostat in series with the 
antenna link coil. Both approaches were un- 
satisfactory. The receiver tuning was erratic 
and unrepeatable due to the imperfect elec- 
tric connection between the wiper and the 
resistance strip in the variable resistor. Con- 
tact cleaner made no effective difference. 

To improve the quality of the electrical 
connection in the resistive attenuator, I 
wired five fixed resistors to a 6-step rotary 
switch configured as a rheostat in series 
with the antenna link coil. The receiver fre- 
quency still jumped as I rotated the switch 
but now the jumps were repeatable. This 
repeatability made the GR-81 with a 6-step 
rheostat attenuator useable for CW opera- 
tion. 

In order to choose the value of each of 
the five resistors in the rheostat, I made the 
totally unjustified assumption that the input 
impedance at the link to the tank coil was 
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Fig. 2. The GR-81 plus 6 with capacitor attenuator close-coupled to antenna connector. 


50 Ohms resistive on all bands and on all 
frequencies. Hey, I had to make some kind 
of assumption to get started! 

I picked the target value of the attenua- 
tion multiplier to be 0.6 from step to step so 
that a 100 microvolt input would result in 
100, 60, 36, 22, 13, and 8 microvolt outputs 
to a 50 Ohm load when switching from step 
1 (no series resistance with the switch fully 
clockwise) to step six (five resistors in se- 
ries with switch fully counter-clockwise). 

I’ve found that the smoothest attenuator 
is a Series capacitor installed in the antenna 
lead to the link coil. Changing the attenua- 
tion capacitor setting will change the detec- 
tor frequency but the attenuation capacitor 
and the bandspread capacitor can be ad- 
justed simultaneously or alternately with- 
out losing the desired signal. 

The Lafayette and the Knight regenera- 
tive receivers used mica trimmer capacitors 
as attenuators, but I think a broadcast band 
variable capacitor is easier to use. Figure 2 
shows schematics of the step resistor and 
variable capacitor attenuators. 


Future RF Amplifier 


The capacitor attenuator (see photo) is 
mounted in a small aluminum box close- 
coupled to the BNC chassis-mounted con- 
nector that I added and wired to the (long) 
ANT terminal. The capacitor attenuator 
works well but today people are concerned 
about the RF radiation from the regenera- 
tive detector. If you intend to use your GR- 
81 regularly, it would be discreet to isolate 
the regenerative detector from the antenna 
with a single transistor RF amplifier. The 
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amplifier can be untuned because the main 
concern is isolation to prevent radiation. 

I intend to use the series capacitor atten- 
uator for a while before building Charles 
Kitchin’s “Simple Add-on RF Stage” (3) 
into the box. Another excellent place to 
mount a variable capacitor attenuator or a 
stepped rheostat attenuator is near the back 
edge of the chassis top close to the antenna 
terminals. 

With or without the RF amplifier, the se- 
ries capacitor should be adjusted for the 
minimum value that gives satisfactory vol- 
ume and minimizes overload from strong 
signals on nearby frequencies. 


Increasing Headphone Volume 


The original GR-81 schematic showed 
the internal speaker and the closed-circuit 
headphone jack in series on the secondary 
side of the plate transformer for the 50CS. 
Plugging in low impedance headphones did 
not fully mute the speaker output. Plugging 
in high impedance headphones (Trimm 
5000 Ohm) did mute the speaker output but 
the impedance mismatch (8 Ohm source 
feeding 5000 Ohm load) noticeably re- 
duced the audio volume. A better match 
and hence higher volume was obtained by 
connecting the Trimm phones to the plate 
(pin 7) of the 50C5 via a mylar blocking ca- 
pacitor rated at 0.1 mfd/250V (Figure 3). In 
the interest of safety, do not eliminate the 
blocking capacitor nor the 100K bleeder re- 
sistor. Further headphone volume was 
gained by putting a toggle switch in the cor- 
ner of the front panel where the headphone 
jack was initially located. When the switch 
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is in the “Phones” position, the speaker 
is disconnected, thereby increasing the 
headphone volume. 


Audio Filtering 


Some useful audio filtering for CW 
operation can be obtained by increasing 
the capacitance across the 50C5 plate 
transformer (originally 0.001 mfd) so 
that the parallel tuned circuit formed by 
the capacitors with the transformer 
magnetizing inductance resonates at 
600 or 700 Hz. I decided on cut-and- 
try, tacking in a 0.047 mfd mylar ca- 
pacitor in parallel with the 0.001 mfd 
capacitor originally installed there (Fig- 
ure 3). Bingo, I got it on the first try! 
With an audio oscillator feeding the 
grid of the SOCS through an isolating 
capacitor, I plotted the frequency re- 
sponse at the receiver headphone jack with 
the audio limiter and 5K Trimm head- 
phones as the load. 

Using only the original capacitor (0.001 
mfd) the response was essentially flat to 
10,500 Hz with a small maximum (less than 
1 dB) at 4,000 Hz. With the two capacitors 
in parallel (0.048 mfd) there was a broad 
peak around 600 Hz followed by a slow 
roll-off of 20 dB as the frequency was in- 
creased to 10,500 Hz. You will still need to 
use the audio filter in your brain when lis- 
tening to multiple CW signals, but the 20 
dB attenuation at 10,500 Hz will reduce 
that annoying off-frequency band din. 


Ear Protection 


Still Looking at Figure 3, notice the ex- 
ternal audio limiter that can be plugged into 
the headphone jack. Grammer (4) designed 
this limiter for for high impedance (typi- 
cally 600 to 5000 Ohm) phones. The 3300 
Ohm series resistor and the two, silicon, 
shunt diodes are mounted inside the 4" 
phone plug and the 1000 Ohm output resis- 
tor is mounted inside the 4%" inch in-line 
phone jack. 

The limiter does a good job of protecting 
my hearing against QRM and QRN as well 
as transmitting and spotting yowls that 
could otherwise be painful. There is no 
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Fig. 3. Modifications for increasing headphone 
volume and audio limiting. 


need to take the cans off when you are 
transmitting! 


Improving Band Spread 


The GR-81’s_ bandspread capacitor cov- 
ers about 32 kHz over 180 degrees when 
tuning the bottom end of the 40 m band. The 
original dial markings for the bandspread 
knob (10 divisions over 180 degrees) are 
silkscreened on the front panel. That would 
make 3.2 kHz per division if the tuning were 
linear, which it is not! I wanted to extend the 
bandspread tuning range and also arrange 
for a more accurate readout. 

Though it wasn’t really necessary, I sub- 
stituted a skirted knob having 10 equidistant 
numbered divisions over 180 degrees for the 
original plain knob. The skirt of the new 
knob covered up the original silk-screened 
calibrations. I also installed a calibration 
reset capacitor in parallel with the original 
band set and band spread capacitors. 

It is a Hammarlund CV-21 air trimmer 
with all but one of the 10 original rotor 
plates removed. The resulting tuning range 
on 40 mis about 113 kHz over 180 degrees 
of rotation. I had to remove both the front 
panel and the subpanel and clamp them to- 
gether to drill mounting holes that would 
match accurately. If you try this, drill a pilot 
hole first and take your time! 
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Fig. 4. Sample calibration chart (see text). 


The holes drilled, I mounted the calibra- 
tion reset capacitor on the black front sub- 
panel with its shaft extending through the 
green dial panel. The shaft was just long 
enough to accept the knob. Incidentally, if 
you are not concerned about sticking to 
1960s technology, you could install a Varac- 
tor diode circuit controlled by a potentiome- 
ter to act as the calibration capacitor. This 
would provide a longer shaft for the knob. 

Also, don’t feel guilty if you are able to 
reinstall only 2 of the 3 sets of screws and 
stand-offs when remounting the band 
spread capacitor. I didn’t feel guilty, so why 
should you? 

Finally, | worked up bandspread calibra- 
tion charts (Figure 4 shows one example) to 
indicate the detector oscillation frequency 
versus the 0-10 division markings on the 
skirted bandspread knob. On the 40m band, 
four charts will cover 7000 to 7100 kHZ 
with some overlap between each chart. An- 
other four charts will cover the bottom 100 
kHz of 80m The one shown in Figure 4 is 
40m chart No. 2. 

The positions of the squares marked 1 to 
12 on 40m chart No. 2 indicate the fre- 
quencies marked on the cases of the FT243 
crystals installed in a 12-point turret con- 
nected to the oscillator in my Longfeller 
transmitter (5). Turret points 1, 7, and 11 
are marked with asterisks to remind me that 
they are 80m crystals with their 40m fre- 
quencies shown. The 7041 kHz crystal in 
point 8 has an asterisk to remind me that its 
case is marked 7042. My sincere thanks go 
to Steve McDonald, VE7SL, who gave me 
the turret. Otherwise I would have tried 
using 6 octal sockets and a 12 point switch. 
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Operation 


The oscillation frequency of a regenera- 
tive detector without an RF amplifier stage 
will shift when you adjust the antenna cou- 
pler, the band set capacitor, the input atten- 
uator, or the regeneration control. This of 
course is part of the charm of using a re- 
generative detector. To reset the calibration 
chart, I put my Longfeller transmitter into 
SPOT OSC mode and I select the 7037 kHz 
crystal mounted in point 6 of the turret. I 
preset the band spread dial to 4.5 divisions 
= 7037 kHz. I tune the band set capacitor 
until I hear the pip sound as the receiving 
frequency crosses the transmitter oscillator 
frequency. Then I complete zeroing with 
the reset capacitor which has a much slower 
tuning rate than the band spread capacitor. 
Zero beat is at the centre of the detector 
blocking interval. 

Spotting accuracy can be increased by re- 
ducing the width of the detector blocking 
interval. My T/R relay box (6) inserts a 0 to 
500 Ohm rheostat into the transmitter os- 
cillator cathode circuit whenever the T/R 
relay box is in the SPOT OSC position. In- 
creasing the resistance of the rheostat re- 
duces the output of the modified Pierce os- 
cillator in my transmitter, thereby reducing 
the blocking interval width. 

Perhaps it was a good thing that Heathkit 
didn’t make these easy modifications. I 
have had a lot of fun doing them myself— 
and so can you! 


REFERENCES 
(1) Walter E. Bradley, “A Versatile Two- 


Tube Regenerative Receiver,” OST, 
(continued on page 51) 
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n all the years that I have been collect- 

ing cone speakers and other radio-re- 

lated items, this is the first chance I have 
had to own one of these beautiful units. I 
believe that Baker Smith Co., Inc. located 
in San Francisco, California was the dis- 
tributor of these speakers, but they were ac- 
tually manufactured by the Jodra Corpora- 
tion of Seattle, Washington. The advertise- 
ment shown was taken from the 1927 Radio 
Call Book magazine. 

Jodra manufactured three unique speak- 
ers. The colorful Enchanter Model G ship 
speaker is somewhat common but very de- 
sirable. The other two speakers were the 
Frusto Model F with a multi-colored bou- 
quet of flowers and the Enchanter Model H 
with its Conquistador battle armor design. 
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The three Baker-Smith Jodra models: Frusto 
Model F (top) and Enchanters Model H and 
G (left and right, respectively). 
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Both are considered rare and 
highly collectable. Personally I know the 
whereabouts of two each of these speakers. 

The Frusto Model F has a unique cone 
claimed to be exclusive to Baker-Smith. It 
has a standard cone truncated at 4" high with 
a flat cylindrical back. I would say it’s kind 
of a weird looking cone. The Model H and G 
speakers have normally-shaped cones. All 
Baker-Smith cone speakers have balanced 
armature reproducers of the same design, 
using a single large horseshoe magnet. 

The only exception is that the Frusto 
Model F has a mechanically adjustable vol- 
ume control whereas the Models H and G 
do not. The mechanical volume control of 
the Frusto works by unbalancing the arma- 
ture—moving it closer to one magnetic 
pole or the other. Maximum volume would 
occur when it is centered between the north 
and south poles of the magnet. 

Now that we’ve covered a bit of family 
history I will continue with the heraldry of 
the Model H speaker. The cast aluminum 
frame design is a depiction of the 16th cen- 
tury Spanish Conquistadors of Mexico, 
Peru and Central America and their battle 
armor and accessories. 

As can be seen from the photo, the front 
of the speaker has several designs that rep- 
resent various aspects of the warriors outfit. 
At the center is a representation of full 
ribbed body armor having a leather strap 
draped from top to bottom and decorated 
with small tassels. At the top center is a hel- 
met and face-mask. This type of armor was 
worn to protect against the large steel 
Spears and axes then used in battle. On the 
left and right side you can see symbols of 
crowns worn by kings. 

Down the left side is a typical warrior’s 
single blade axe; on the right side is a dou- 
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ble bladed axe. The single 
blade axe served two pur- 
poses. The wide blade was 
used for cutting thru heavy 
armor with the pointed side 
used for puncturing the hel- 
met and body armor. The 
double bladed axe could be 
wielded by swinging in ei- 
ther direction during heavy 
battle. Swords were also 
used, but were not as versa- 
tile and were not effective 
against the heavy armor. 

At the bottom center is a 
shield with a cross motif 
that could be held in the 
warrior’s hand or worn on 
the arm and moved in vari- 
ous directions to ward off 
blows. At the bottom is 
some type of floral or fo- 
liage design, and centered 
in the background you can 
see the draped flags with 
bronze trim probably rep- 
resenting the king or his 
country. 


The speaker base has a fluted orna- 
mental bead design with a gold/bronze felt 


The Model H atop an 
ornate living-room console. 
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covered bottom plate. 
Around the front and back 
rim of the speaker are 
small bead like designs. 
The background color of 
this speaker is a dark cop- 
per/bronze highlighted 
with a lighter rust bronze. 
The draping flags and 
shield are highlighted 
with a patina of very light 
greenish white. A brass 
nameplate is located on 
the back of the base with 
the name “Enchanter 
Model H” encircled with 
the Jodra logo. 

The speaker frame is 
cast aluminum. One thing 
I am not certain about is 
the design of the cone. I 
am assuming that it has 
the same design as the En- 
chanter Model G except 
that it is slightly larger 
(14" versus the Model G’s 
12"). Overall dimensions 
are 17" high by 15" wide. 


I'd be pleased to hear from any reader who 
has additional information on this speaker. 


Front and side views of the Enchanter Model H. 
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BY M. DANIEL MERZ AND GERALD D. HALE 


THE HEACOCK RADIO PHONE 


AND ITS BUILDER 
Part 2 (conclusion): Studying the Heacock Radios 


of the personal and business back- 

ground of radio manufacturer Orland 
Morris Heacock. In this concluding part, 
we'll be studying the known Heacock ra- 
dios in some detail. 

Some of the Heacock radios conform to 
an identifying system having the letter “R” 
followed by a number (such as “R-11” or 
“R-12”). The second digit seems to refer to 
the number of audio amplifier tubes. The 
R11, R12 and R13 sets have a total of one, 
two, and three audio tubes, respectively. 
Each of the three has an RF tube and a de- 
tector tube in addition to the audio tubes for 
a total of three, four and five tubes, respec- 
tively. The antenna coil used in the “R” sets 
is 34" in diameter x 4" high with an inserted 
wood base for mounting. The tap leads exit 
through holes in a wood lid on the coil top, 
if used, or from the outside where no lid is 
present. 

To date, the authors have identified 15 
sets. Because 28 receivers were reported to 
have been sold by 1921 and Heacock ad- 
vertised as late as 1924, more sets may re- 
main undiscovered or in the hands of other 
collectors. 

We know of no example of the nine-dial 


[: Part 1 of this article we looked at some 


Heacock R-11 Radio Phone. 


Heacock R-12 Radio Phoid 


radio pictured in the 1923-24 ads. Based on 
the number of dials and phone jacks, this 
set probably had at least six tubes, maybe 
an “R-14”. Many of the sets had a control 
labeled “Stabalizer” (Heacock’s spelling) 
that adjusted the bias on the RF tube, pre- 
sumably to prevent oscillation, or to bring 
the tube near to oscillation and improved 
gain. 

Table 1 lists the Heacock sets identified 
by the authors. Only the “R,” “M,” and 
“Special” sets used the term “Heacock 
Radio Phone” on the panel. The others, ex- 
cept the Remler/Best set, had “Heacock” on 
the panel along with the set name shown in 
the table—but not “Radio Phone”. 

Of the R-12 models shown in the table, 
two are nearly identical—as are two of the 
R-13 models. Another R-12 example was 
built with UV-199s in a tall cabinet with a 
lower battery box whereas the other three 
R-12s use 01A tubes and have smaller cab- 
inets. The fourth R-12 differed in having a 
five large dials instead of four but other- 
wise was the same as the other two with 
01A tubes. 

It would seem that Heacock liked to try 
different circuits. Considering that circuit 
design was advancing rapidly, and he was 
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R-13 La Grande ....... (5-tube, 4 large dials, 1 small dial, black panel) 


R-13 La Grande ....... (partial panel only) 


R-13 La Grande ....... (5-tube, 4 large dials, 1 small dial, wood grain panel) 
R-12 La Grande ....... (4-tube, 4 large dials, 1 small dial) 
R-11 Enterprise........ (3-tube, 4 large dials, 1 small dial) 
R-12 Enterprise........ (4-tube, 5 large dials, 1 small dial ) 
R-12 Enterprise........ (4-tube, 4 large dials, 1 small dial) 


R-i2 Enterpriseé........ (4-tube UV199s, 2 large dials, 2 smaller dials, 2 capacitor 
tuned RF xmfrs, later type circuit) 


M-11 Enterprise........ ie UV199s, 1 large dial, 3 smaller dials, Erla xfmr, 
audio xfmr, probably reflex) 


Special Enterprise ....(3-tube UV199s, 2 large dials, 1 smaller dial, 2 tuned RF/1 


audio stage) 
Remler/Best 


Superhet Enterprise .(8-tube, 2 Remler superhet dials) 
Special SiC... (unknown design, panel reversed and used for Super Seven) 
Super Seven TRF.....(7-tube UV199s, 4 tuned circuits, 3 RF tubes, det, aud, pp output) 


UMGUNe cu. (8-tube, superhet ) 

150-600 meter 

Regenerative : 
Enterprise oo... (6-tube, 2 large dials, 1 smaller dial, 2 small dials, 2 RF, det, 


3 audio, missing many parts) 


Table 1. Heacock sets identified by authors. 


using readily available parts, it is under- 
standable that he made minor changes over 
time for a given set model. The two R-12 
examples that appear most alike are the R- 
12 Enterprise example and one of the R-12 
La Grande sets. The other two R-12s are no- 
ticeably different in dial placement, number 
of dials, tube view holes and circuitry. 

The two R-13 examples are very much 
alike, except that one has a wood-grained 
phenolic panel; the other a black panel. The 
cabinets on two R-13 examples are missing. 
Heacock did not use a letter designation on 
the Ultradyne, Remler/Best, or regenerative 
sets and there is no indication that he ac- 
tively marketed these later types of radios in 
ads or made more than one of each. 

The Ultradyne set does not appear to have 
been constructed using the “Phenix Ultra- 
dyne” radio kit that was advertised in radio 
magazines, and has the same tube sockets 
used in the 01 A-type R-12 sets. The Special 
Six is known only because its identity was 
engraved on the back of the Super Seven 
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panel. Apparently Heacock abandoned the 
set and reused the panel, a sign that he 
tended to experiment and reuse parts. 

The Super Seven had a unique mix of 
parts and used AK type wheels to couple the 
four large tuning capacitors and spiderweb 
coils in the four tuned circuits, with the coils 
laying on top or alongside the capacitors. 
This set was mounted in a very large cabinet 
with large door compartments on each end. 

Above is a tabulation of the sets we iden- 
tified. They are listed according to esti- 
mated sequence of construction, based on 
components, circuitry and location. Five of 
the sets are illustrated in this article, as is 
the circuit of a typical “R” receiver. 

How well do the Heacock sets work? The 
authors have restored three of these (an R- 
11, R12 and R-13) to working condition 
and the Super Seven and Remler/Best were 
reported by other collectors. The “R” sets 
performed as well as might be expected, a 
little complicated to tune and not very 
selective without some effort. I would offer 
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Heacock R-13 Radio Phone. 
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Heacock Special Radio Phone. 


that they are typical of sets of the early pe- 
riod of broadcast with broad tuning charac- 
teristics. There is only an antenna tuning 
circuit and a broad rf transformer between 
the RF and detector tubes. 

With an R-2 type Acme transformer, the 
R-11, R-12 and R-13 models were aimed at 
the lower part of the present broadcast 
band; the transformer peaks around 860 
kHz and won’t tune the high end of the 


band very well. The later R-12, with 
UV 199s, used a coil and two tuning capac- 
itors in place of the Acme rf transformer. It 
is more complicated and harder to tune, 
though it covers a wider range of the broad- 
cast band. 

The Super Seven tuned smoothly and 
was selective, though not particularly sen- 
sitive. The Remler/Best was probably built 
from a parts kit and we noticed no particu- 
lar uniqueness other than its careful assem- 
bly by Heacock. 

What else do we know of “Doc” Heacock, 
as he was known to his friends because of his 
optometric training? His interest in music de- 
veloped early in life and he was a brass band 
organizer and leader in 1904. He was also a 
self-taught musician on trombone, violin and 
organ, and played the organ for public events. 
He loved fishing the lakes of Oregon in a 
boat that he built himself after moving to 
Portland. He was proficient at photography 
and made accompanying recordings for pre- 
sentations about his travels. 

There is no evidence that he was very ac- 
tive in radio past 1927; he was never an op- 
erating amateur during his years in Port- 
land. However, he was made an honorary 
life member of the Portland Amateur Radio 
Club, speaking to the recognition given to 
him by early Oregon amateurs for his con- 
tributions to radio development. 

Even though his active radio career waned 
when he was about 45 years old, his earlier 
activities establish him as a pioneer in radio in 
the Northwest, a contributor to the develop- 
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Schematic of Heacock R-13. Circuits of R-11 and R-12 are similar, Sei es having one 
and two stages of audio amplification, respectively. 
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ment of long distance communi- 
cation and a notable example of 
an avid radio entrepreneur who 
constructed quality battery- 
powered sets for the emerging 
consumer radio market. 

In one sense, his sets are of 
small consequence since a rel- 
atively small number were 
made compared to the output 
of other manufacturers. But in 
another sense, the sets stand out because 
they are notable examples of the kind of ef- 


RADIO REHAB, continued from page 35 


I use an adjustable ABC 
power supply to power up bat- 
tery radios, and was surprised 
when none of the tube sockets 
proved to have intermittent 
contacts. I used a 71A for the 
output tube, running with 
about 150 volts of B+ and -27 
volts of grid bias. This step re- 
vealed a shorted mica cou- 
pling cap between the second 
audio tube’s plate and the 71A 
grid. Lacking an .006 uf mica, I soldered in 
an orange drop just to get the set running. 

By way of alignment, I just set the tuning 
capacitor sections for a peak near the top of 
the BC band. Even this was impossible 
until I figured out how to adjust one of the 
end bearings of the ganged tuning shaft 
using a pair of long-bladed screwdrivers; 
no wrench known to man could reach the 
locking nut. 

How does it work? Quite well even with 


GR-81, continued from page 45 


October 1944, pp.9-15. 

(2) Don Mix, “The Novice Special,” OST, 
June 1956, pp.34-39,141. 

(3) Charles Kitchin, “A Simple Add-on RF 
Stage for the Regenerative Receiver,” 
OST, January 2007, pp. 28-30. 

(4) George Grammer, “Audio Limiter for 
CW,” OST (Hints & Kinks), February, 
1968, pp. 70-71. 
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Heacock Ultradyne. 


fort and interest that many radio buffs ex- 
hibited during the early days of radio. 


The cleaned-up radio ready for the display shelf. 


the clumsy fix at the filament string. A 100- 
foot wire brings in lots of stations, and 
strong locals actually need to have the first 
01A darkened, leaving only the second RF 
and detector stages tuned. 

The three-position antenna tap switch is 
about the only means of volume control in 
this Amborola. Later Bosch designs made 
use of an unusual “Clarifier” component in 
the antenna circuit, making for smoother 
volume control. 


(5) David A. Middelton, “A Beginners 
Two-Stage Transmitter,” OST, July, 
1946, p.16-22,126. 

(6) Tom “HN” Hamblin, “The Switcher,” 
OST, April 2008, p.p. 75-76. 
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THE COMMUNICATIONS 


RECEIVER 


BY BARRY WILLIAMS, KDSVC, 2002 MUSTANG LANE, ROSHARON, TX 77583 


E-MAIL: barry.williams@nov.com 


Early Aircraft Radio Development 
With a Report on the Pan American Airways ATM by Clive Beckwith, KC4FTE 


ne of the most interesting periods in 
() development of radio receivers 

is the era between the late 1920s and 
the mid 1940s. One driving force in this pe- 
riod was the use of radio by the airline in- 
dustry. In order to provide a backbone for 
the development of commercial air mail and 
later passenger service, the Post Office es- 
tablished a transcontinental airway system. 
By 1927 it stretched from New York to San 
Francisco, 2,612 miles long with 101 elec- 
trically lighted beacons, 417 acetylene bea- 
cons, and 17 radio stations. (Perhaps this ex- 
plains why early airport radios were tagged 
for the Department of Lighthouses). 

Soon afterwards, this airway was trans- 
ferred from the Post Office to the Depart- 
ment of Commerce’s Aeronautics Division. 
In 1928 the Department added 12 more 
radio stations. These were capable of keep- 
ing the pilots informed of weather condi- 
tions while they were in flight. 

In the US, thanks to the foresight of Herbert 
Hoover Jr. and Thorp Hiscock, air communi- 
cations were carried out by radiotelephone, 
avoiding the interim step of radiotelegraphy 
used in other countries. However, under some 
circumstances, foreign countries required a 
radio operator to be carried aboard for com- 
munication via radio telegraphy. 

In 1929 the Federal Radio Commission 
set aside frequencies for aircraft communi- 
cations. Beacons and weather or other in- 
formation was transmitted by ground sta- 
tions in the low to medium frequency range 
(285 to 350 KHz). Transmissions from air to 
ground took place at two frequencies, 3105 
KHz and 6210 KHz for day or night use. 

In December of 1929 The Commerce De- 
partment suggested that the airline compa- 
nies set up a research organization for the 
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development of aircraft radio. Fifteen air 
carriers set aside a total of $100,000 for es- 
tablishing a non-profit company for this 
work. It was fittingly named Aeronautical 
Radio, Inc. (ARINC), which still exists 
today. Later in that same month Pan Am air- 
ways placed orders for the Sikorsky S-40, a 
four engine flying boat, the first type to be 
called the Pan Am Clipper. 

In 1928 work on a receiver for aircraft bea- 
con and radiotelephony was being carried 
out by Haraden Pratt and Harry Diamond at 
the Bureau of Standards. Their developments 
were reprinted in the Proceedings of the In- 
stitute of Radio Engineers Vol. 17 No. 2, 
February, 1929 with the title of “Receiving 
Sets for Aircraft Beacon and Telephony.” 
That article mentions three types of sets: mil- 
itary for use over wide frequency bands; bea- 
cons and telephony for the civil airways from 
government supplied stations under the air 
commerce act; and reception of high fre- 


Front view of the ATM. It was quite compact 
measuring about 11" wide, 10" tall and only 
about 4" deep. The large knob in the top 
center of the bottom hinged main panel re- 
leased the panel allowing it to swing down 
for access to tubes and plug-in coil. 
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quency signals (above 1,500 KHz). 

The practice then current in Europe was 
centered in a narrow band of frequencies 
between 315 kHz. and 350 kHz. The Inter- 
national Radio Conference of 1927 set 
aside the band 285 kHz to 315 kHz for bea- 
cons in general and 315 kHz to 350 kHz for 
aircraft beacons. The receiving sets for air- 
craft service developed at the Bureau of 
Standards were the type for civil airways as 
mentioned above and covered the frequen- 
cies between 285 kHz and 350 kHz. 

The receivers described in the Proceed- 
ings article were of the tuned radio fre- 
quency type with three stages of tuned rf am- 
plification followed by a regenerative detec- 
tor driving a pair of tubes in parallel 
followed by a power audio amplifier. They 
used a pair of relay-switched variable capac- 
itors at each stage making it possible to pre- 
set the reception of two different beacon fre- 
quencies. Because flying time was limited, 
only two different beacon signals needed to 
be received on any route. Selecting frequen- 
cies was done by means of a single switch, 
requiring little attention from the pilot. 

The Pratt and Diamond article showed 
three different tube line-ups, all using tri- 
odes. The first used 215A RF amps, a 215A 
regenerative detector followed by a pair of 
215As in parallel driving a type 120 power 
amplifier; the second used type 231 tubes 
except for the final amplifier which was 
again a type 120; the third used 201A tubes 
driving a 112A final audio tube. 

These receivers did have resistance con- 
trol of the regeneration in the detector, but 
in normal use they were not set for oscilla- 
tion. The sets were designed for listening to 
the AM transmission of information such 
as landing strip conditions and weather, or 
to the two tones that were used for determi- 
nation of position left or right of the beacon. 

Pan American Airways radios had spe- 
cial requirements due to their international 
routes. This included HF reception and 
telegraphy. We do know that Pan Am used 
some modified National SW-3 receivers. 
These receivers covered from VLF through 
shortwave and were capable of receiving 
AM or telegraphy. They were very simple, 
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Front-view of the ATM with the coil com- 
partment open. A single coil was employed 
for each overlapping band of frequencies 
ranging from the LF beacon band to about 
18 megacycles. The small capacity of the 
tuning condenser required use of many coils 
for seamless coverage. 


including only a tuned RF stage, a regener- 
ative detector and a single stage of audio 
amplification. The radios were in produc- 
tion from 1932 to the later 1940s. 

My thanks to Victor E. Clarke, W4OTR 
for providing historical details. 

I have an SW-3 Type I that appears to 
have been modified for mobile use, possibly 
in an airplane. Does anyone have an SW-3 
that had use in an aircraft? If so I would like 
to hear from you to compare our receivers. 

Clive Beckwith, KC4FTE, brings us in- 
formation about a receiver built and used 
by Pan American, and his report follows. It 


Front panel tilted toward operator on its 
bottom hinge. Note banks of oil-filled ca- 
pacitors, variable capacitors, and Micanol 
“chassis” board with integral tube sockets. 
A coil is in its socket at the very center. 
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is interesting to note that the untuned RF 
stage is a step backwards to the late 1920s. 
The 35 series of tubes were designed for 
use in automobile radios, and therefore had 
an internal structure braced against vibra- 
tion. This may have been the reason they 
were used by Pan Am in this design. 
73, Barry, KDSVC 


The Pan American Airways Model 
ATM Receiver 
By Clive Beckwith, KC4FTE 
he model ATM airborne radio re- 
ceiver was manufactured by the 
PAMSCO (Pan American Supply 

Co.) division of Pan American Airways 
during the 1930s. It employed four tubes: a 
36 broadband RF amplifier, a 36 regenera- 
tive detector, a 36 first audio, and a 37 
audio output. It is interesting to note that 
the circuitry and tubes selected were quite 
obsolete. They had, however, served well in 
earlier designs and, consistent with PAA’ s 
very conservative top echelon philosophy, 
they flew in the ATM. The significance of 
the designation “ATM” is unknown. 

These radios were phased out in about 
1943. My particular unit was rescued from 
the scrap heap by Victor P. Clarke who was 
Pamsco’s Chief Design and Production En- 
gineer, and was given to his son Victor E. 
Clarke, W40TR. It subsequently was re- 
placed by a Hallicrafters S20R and then 
came into my possession. The younger 
Clarke said, “The circuit design of the 
ATM came directly from the pages of “The 
Radio Amateur’s Handbook.” 

If you have ever seen pictures of the radio 
operator’s position in such flying boats as 


the Pan American Airways’ Clippers, man- 
ufactured by Sikorsky, Martin, and Boeing, 
the dual ATMs with their distinctive pair of 
National type BM Velvet Vernier dials 
stand out. They were used on the main tun- 
ing and regeneration throttle variable capac- 
itors. Between those dials was a single sta- 
tor and rotor plate variable condenser used 
as a fine tuning vernier function. Sensitivity 
and volume were controlled by a poten- 
tiometer located between the antenna and 
the control grid of the RF stage. 

Atop the receiver was a storage compart- 
ment with six spaces for the plug-in coils. 
All of the components except the con- 
densers were laid out on a 4" thick high di- 
electric Micanol board. The board was 
drilled out so that tube base pins were 
firmly gripped by spring loaded contacts 
which were screw-fastened into place. 

Solid wire with cylindrical ceramic 
beads for insulation was used for point-to- 
point wiring. Most coupling and bypass ca- 
pacitors were mica or sealed metal-cased 
oil-filled types mounted on the top back 
side of the front panel. A hinge at the bot- 
tom of the panel allowed it to tilt toward the 
operator for easy access to the plug-in coil 
socket as well as the tubes. 

An interesting feature was the tube 
burnout indicators. The tube filaments were 
connected in a series parallel configuration 
so as to work from 12 volts DC as supplied 
by the aircraft electrical system. Each of the 
four six volt tubes had a 12 volt pilot lamp 
shunting its filament. In the event of a 
burnout, the bulb next to it would burn 
brightly for identification. The 135-volt B 
supply came from drycell battery packs. 


Radio Daze Discount ForAWAMembers 


Radio Daze, a premier source of parts and 
supplies for radio restoration, now offers a 
special discount for AWA members. The dis- 
count is a generous 8% off of catalogue 


prices, and shipping on domestic orders is _ 


free (by ground service of Radio Daze’s 
Choice) for orders of at least $50.00. Orders 
under $50.00 will still receive the discount, 
but a flat rate of $5.00 oe be charged for 


shipping. — 
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International orders also qui 


discount, and shipping will be at a flat ra 
$15.00. For orders that would ordinarily ship 
for less than $15.00, there will be a flat 
charge of $5.00. Expedited shipping, if re 
quested, will be charged at normal rates. 
Radio Daze will check the membership 
status of of each AWA customer for the first 
order placed in each calendar year, keeping 


the status on file for the balance of the year. 
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EQUIPMENT RESTORATION 


BY DAN MERZ, 1268 WHITE BLUFFS ST., RICHLAND, WA 99352 


mdmradio@frontier.com 


Submit restoration tips in Word, WordPerfect or plain text files with any illustrations in 


separate jpeg , tif or bmp files (not embedded in document). 


Rewinding Audio Transformers 


udio transformers in early radios are 
Ace defective, typically with one or 
ore legs open because of corrosion 
or mistreatment. If you’re not able to find a 
replacement, it’s usually possible to rewind 
the defective coils with new wire and end up 
with a transformer that behaves: much like 
the original. In a previous column (1), I pre- 
sented some data on the quality of various 
transformers that can provide a guide to re- 
placement. Now I’m presenting some details 
of how to rewind a transformer. An article 
by Alan Douglas (2), convinced me that 
such an effort could be fruitful. 

First note how the transformer is assem- 
bled in preparation for disassembly and re- 
moval of the old coil from the transformer 
iron. This generally means removing the 
outer metal case if one exists. Tabs may 
have to be bent, or rivets or screws removed 
to do this. 

Transformers with exposed coils are a lit- 
tle easier to deal with because the steel core 
laminations are visible from the start. Note 
where the leads emerge for connection to ter- 
minals on the transformer and unsolder their 


4 plastic 
strips 


Fig. 1. Sheet plastic strips are glued around 
a wood core to form bobbin center. 


APRIL 2012 / THE AWA JOURNAL 


connection. Once you have the lamina- 
tion/coil combination free, you’re ready to 
separate the steel laminations from the coil. 

The difficult step is usually getting the 
first lamination of steel out from the assem- 
bly. The laminations might be stuck to- 
gether by varnish or oxidation but use of a 
knife at the edges will accomplish separa- 
tion and then one or two laminations can be 
pried out to loosen the tight fit between the 
steel core and the coil. Make a sketch of 
how the laminations fit together, and it helps 
reassembly if you stack the laminations in 
two piles as you alternately remove them. 

If possible try to retain any oxide be- 
tween laminations but usually some of this 
will flake away. I’ve never found this a 
problem and generally re-assembly goes 
smoothly; I’ve never used any varnish 
when I put the laminations back together. 

Once you have the coil removed, the 
practical thing is to discard it and start 
anew. I’ve yet to find an audio transformer 
with a bobbin that can be reused. But note 
the original lead orientation with a draw- 
ing; you’ll need that information for con- 
struction of the new coil. 

The primary winding 1s usually right next 
to the iron core and the secondary coil is 
wound outside that. The plate connection 
of the primary is usually at the center, and 
the grid connection of the secondary is usu- 
ally at the outside. Note the size of the win- 
dow at the center of the coil, typically a 1" 
x 1" square or smaller. 

When I wound a transformer for a West- 
inghouse RC, I used a bobbin that I made 
from %6-inch thick sheet polystyrene. I 
made the center of the bobbin first by glu- 
ing flat strips held against a wood core with 
a 0.52 x 0.52 inch cross section to simulate 
the iron core. I glued slightly oversized 
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Fig. 2. Coil winding apparatus using elec- 
tric drill and calculator counter (see text). 


pieces of sheet sequentially around the 
wood core (Figure 1). 

After the four joints were glued, I trimmed 
the extra material sticking out at each joint 
with a file or sander. This technique avoids 
the difficult task of making the pieces ex- 
actly to the right dimension before gluing. 
Polystyrene is readily available along with 
appropriate glue from hobby shops. 

The sides of the bobbin were made by 
cutting 1.5 inch squares of the plastic and 
cutting a square hole in the center to fit over 
the center piece spaced 0.88 inches at the 
outside. Make two wood spacers the right 
dimension to fit inside the bobbin to give 
the correct outside dimension during glu- 
ing the sides of the bobbin to the center 
piece. Trim extra length of the center after 
gluing the sides to the center. 

Be sure that the bobbin is strong enough 
to withstand some pressure when wound, 
particularly that the end pieces are strongly 
glued to the center piece. You should be 
able to push on the form without it coming 
apart. It’s a big disappointment if you 
nearly finish a coil only to have one of the 
sides come loose. Then you have to throw 
all the work away and start over. 

The winding of the coil does exert some 
sideways force on the bobbin sides that will 
cause separation if the glue joint is not 
sound. I’ve found PVC is easier to glue re- 
liably than polystyrene but not quite as eas- 
ily fabricated otherwise. Polystyrene sheet 
can be scored and snapped whereas PVC 
requires sawing. Polystyrene is probably 
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more available locally. 

PVC glue is available at hardware stores 
that handle sprinkler pipe. For the center of 
the Federal 65/66 bobbin, I found some 
PVC pipe that was just the right size for the 
bobbin center and I used a round piece for 
the center of the bobbin. A rectangular cen- 
ter would work just as well. 

For winding coils with thousands of 
turns, you need a motorized coil winder. I 
fashioned one using an electric hand drill 
with speed control (Figure 2). You also need 
a way to count or estimate the number of 
turns that you’ ve put on the bobbin. Douglas 
used a mechanical turns counter. I built a 
simple counter using a microswitch and an 
inexpensive solar-powered calculator. 

Most calculators will continue to add the 
same entered amount to the total if you re- 
peatedly hit the “equals” key. Connect two 
wires to the “equals” key contacts inside the 
calculator and then attach the other ends to 
the microswitch. Because the calculator 
probably won’t respond quick enough on a 
1:1 basis with turns at 100 to 200 
turns/minute, it is necessary to add some 
kind of gear or device so the microswitch is 
tripped for about every 5 turns. 

I used an old movie editing reel crank 
that had 4.5:1 gear ratio and then keyed 4.5 
into the calculator so that 4.5 turns were 
added each time the switch was tripped. I 
put a lever to the drill speed control so I 
could speed or slow the drill with my elbow 
while winding. I tensioned the wire by hand 
rather than making a tension device. A 
friend built a device using folded leather to 
hold the wire rather than his fingers and this 
worked for him. 

The fine wire comes on | to 7 lb. spools 
and the spool should be placed so the wire 
comes off one end of the spool. I place the 
spool on the floor directly below the hand 
that guides the wire as it is wound on the re- 
volving coil. One of the obvious pitfalls is 
breaking the wire during rewinding. If this 
happens, the break can be repaired by 
scraping away some insulation, twisting the 
wire together over a 4-inch length and sol- 
dering. If using wire with insulation that 
breaks down under soldering heat, scraping 
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is not required and the wires can be twisted 
together and soldered. 

I have made many coils with no breaks 
but it’s very easy to break wire smaller than 
41 ga. A particular condition that can inter- 
fere with winding and sometimes causes 
breaks is to have a little burr somewhere on 
the plastic that hangs up the wire. This can 
easily happen at the holes drilled in the bob- 
bin sides for leads and at the outer edges of 
the bobbin sidewall. The smallest burr can 
catch the wire. 

It’s possible that many turns might be 
wound before you notice the mistake. Un- 
winding more that a few turns to correct 
this is not an easy task; wire not held on the 
bobbin or the source spool can easily kink 
and snarl. I carefully examine and file away 
any burrs or unsmooth edges on the bobbin 
before starting. 

The wire is wound in a somewhat uni- 
form fashion by moving your hand back 
and forth to distribute the wire over the 
width of the bobbin. If you keep an eye on 
the height of the winding at the top profile 
you can make sure it doesn’t build up un- 
evenly. Having a lamp that you can adjust 
helps make this profile more visible. 

Take a break if you start to get fatigued 
by the process. Watch your step in moving 
away from the apparatus because the fine 
wire is hard to see. Generally I do the pri- 
mary in one session but | take breaks when 
winding a secondary that might have more 
than 10,000 turns. 

I use #32 stranded insulated hook-up 
wire for the transformer leads. Attaching 
the leads to the coil windings requires some 
consideration for anchoring them so they 
aren’t easily pulled out later when handling 


Transformer 
Federal 65 
Federal 66 
Rauland R-21 
Federal 226 


Primary 
3000#41 
3000#41 
3400#41 
3000#41 
3000#41 
4000#41 


Secondary 
11,700 #41 or #42 


17000 #41 
9000 #41 
15000 #41 


Kennedy 525 
Scott AW12 
Scott AW12 
Westinghouse RC 3600#41 


Table 1. 


17,280#43 
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2880 & 8800 #42 (secondary has two legs) 


3030/3030#41(CT interstage for 2 pp 27 tubes) 
2800/2800#41 3640/3640#41(CT driver xfmr for 2 pp 45 tubes) 


the finished transformer. 

I’ve found that an adequate anchoring tech- 
nique is to put the lead wire through a close- 
fitting hole in the bobbin side, cross it over the 
finished coil winding, and tape it down with 
/2-inch wide 3M plastic electrical tape. I then 
fold the wire back over the tape, make the sol- 
dered connection on top of the tape and then 
tape this connection with about 12 revolu- 
tions of tape around the finished winding 

You'll want to be frugal with the amount 
of tape because it takes up valuable coil 
winding space. Be sure you make the leads 
long enough to reach whatever connection 
points there are at the terminals on the trans- 
former. After you attach a lead and are pro- 
ceeding to wind more wire on the bobbin, be 
sure to secure the lead with tape so it is out 
of the way and doesn’t catch on something. 

A 50 mil drill is about right for the holes 
through the bobbin ends. You’ll want to 
drill these holes in advance of winding so 
it’s a good idea to know how much each coil 
will build up, either by estimating according 
to number of turns, wire size and bobbin 
width, or by trial and error by refining the 
placement of the holes after rewinding your 
first transformer. Drill a few extra holes at 
different points 1f you are not sure where the 
hole should be. A few extra holes hurt noth- 
ing and are easy to include. Put tape be- 
tween the primary and secondary winding. 

Reassembly requires inserting the lami- 
nations alternately from each side to build 
up the stack. The last few laminations may 
be tight if you didn’t make your bobbin 
quite big enough on the inside, so err on the 
large side. You may have to use a plastic 
hammer to square up the laminations using 
a flat steel surface to support the opposite 
side but tap gently at first 
to avoid bending a pro- 
truding lamination. If 
you have to leave a lam- 
ination out because 
there’s not enough room, 
it won’t matter much. 
Replace the transformer 
cover and re-attach the 
wires to the terminals on 

(continued on page 60) 


57 


TRANSMITTERS 


EDITED BY BRUCE J. HOWES, W1UJR, 312 MURPHYS CORNER RD., WOOLWICH, ME 04579 


E-MAIL: wlujr@aarl.net 


A Very Scary VHF Transceiver 


Part 2 (conclusion): Construction and Testing 


By Larry Szendrei, NEIS 
nels@securespeed.us 

Note: Part 1 of this article (Background and 
Circuitry) appeared in the July, 2011 AWA 
Journal. 


Construction 


In looking for a suitable enclosure for the 
project I came across a 6"x6"x6" black wrin- 
kle steel box which I had rescued from a 
dumpster at a hamfest. It appeared to have 
been a homebrew antenna rotator control box 
in its previous incarnation. The front of the 
box resembled Swiss cheese so I cut away 
the entire front with my nibbler tool, leaving 
only about a 4" flange on each side to facili- 
tate mounting a new panel. This was fabri- 
cated from double copper clad glass-epoxy 
circuit board, as was the chassis, which was 
mounted vertically (parallel) to the front 
panel on four stand-offs. The arrangement al- 
lows the entire transceiver assembly to be 
slid into the cabinet from the front. 

A National Velvet Vernier dial was used 
for the tuning control; it is coupled to the 3- 
plate ceramic variable tank air-variable ca- 
pacitor with a ceramic insulated coupler. 
This is important because both rotor and 
stator of this capacitor are “hot” with RF. 
The tube socket is mounted on stand-offs 
directly behind the back of the capacitor 
and the 76 plate socket connection is sol- 
dered directly to the stator terminal. 

The rotor terminal connects to the grid 
through a 270pF silver-mica capacitor. At 
these frequencies short leads are important, 
and although this design uses a regular 
based tube and socket; I’ve heard reports of 
some builders removing the tube base and 
soldering directly to the leads protruding 
from the bulb of the tube, which were ad- 
justed in length to be as short as possible. 
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The tank coil is also soldered directly 
across the variable capacitor. 

I found that three turns of #14 copper 
wire roughly 2" in diameter would res- 
onate in the 2M range; the original design 
used 4 turns for the 2% M band. Inciden- 
tally, the Jones Handbook article men- 
tioned “very short leads to the grid and 
plate terminals on the socket permit opera- 
tion down to as low as 2 meters,“ which 
was quite prophetic for 1936—long before 
the ham band allocation moved there! 

I was lucky enough to have a NOS Thor- 
darson T-83A78 carbon microphone trans- 
former in my junk box, so it was put to use 
in this project. A leaf-type DPDT lever 
switch was employed for the transmit-re- 
ceive switch; it is mounted to the front panel 
and the leaves and rear terminals on the 
switch protrude through a hole punched in 
the chassis. I learned that my old Lafayette 
chassis punch kit worked fine on this circuit 
board material. For the two radio frequency 
chokes I had originally employed the 100 uH 
chokes sold by Radio Shack. Later I replaced 
them with ones that I fabricated according to 
the original specifications for this rig. 

With the horizontally-mounted 76 tube 
installed in its socket the length from the 
front panel to the top of the tube exceeded 
the depth of the enclosure by about 2", so 
a hole was punched in the rear of the box to 
allow the tube to protrude. The power cord 
also exits the back through a grommet, and 
is terminated in a four-prong plug. 


Testing, Debug, and Operation 

I first fired up the set with 6.3VAC 
applied to the 76 heater/mike bias supply 
and about 200 VDC for the plate supply. 
Soon I heard the distinctive super-regener- 
ative pink noise in my headphones, indicat- 
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Views of the back and interior of the transceiver. 


ing my “rushbox” was functioning. It took 
a bit of tweaking the tank coil to get the set 
to cover 2M, but once I did, the set ap- 
peared to function across the entire tuning 
range of the tank capacitor. I keyed a 2M 
handy-talky (HT) on low power and it in- 
stantly quieted the noise in my ‘fones. 

I hooked the set up to an antenna and 
briefly tuned across the band. I heard carri- 
ers come and go, but no audio. I’m sure I 
was hearing the local 2M FM repeaters key 
up with no audio being detected. It’s my 
understanding only wide-band (and not nar- 
row-band) FM can be slope-detected on a 
super-regen, because of a combination of 
its wide bandwidth and the tendency of the 
super-regen to lock onto, 1.e., center its 
passband on, a strong carrier. 

I was similarly unable to detect any mod- 
ulation when I spoke into my 2M HT. How- 
ever, I was also observed that the receiver 
squelch in the 2M HT was being “broken” 
by the wide-band “hash” radiated from the 
super-regenerative detector. Later I won- 
dered whether I was the one keying up the 
repeaters with incidental radiation from the 
detector! Eventually I fired up one of my 
2M AM transmitters into a dummy load 
and confirmed that I could hear the modu- 
lating signal in my ‘fones. 

Next I connected a 60 mA pilot lamp 
“dummy load” to the transceiver antenna 
terminals and tried the transmit function. 
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Here I had less success. Throwing the trans- 
mit switch only made the hash being re- 
ceived by the 2M HT louder, and lit the 
lamp a bit more brightly. Incidentally, the 
pilot lamp lights dimly even in the receive 
mode—confirmation that the super-regen- 
erative detector does transfer significant en- 
ergy to the antenna circuit. What is sup- 
posed to happen when transmitting is the 
super-regeneration—i.e., modulation of the 
detector by the supersonic quench fre- 
quency—should stop, and the oscillator 
should generate a pure carrier. 

I studied the circuit and reasoned that the 
only way for this to occur is if the secondary 
of the microphone transformer represents an 
adequately-low impedance at the quench 
frequency. The secondary was center- 
tapped and I had wired it so as to use the en- 
tire winding. I moved one of the leads to the 
tap such that only one-half the secondary 
was employed, and was rewarded with a 
strong carrier on a single (but unstable) fre- 
quency, modulated with a considerable 
hum. The frequency shifted with any move- 
ment of the handset cord, and this effect was 
superimposed on a constant frequency drift. 
At this point I was listening on my regular 
VHF station receiver, which was a Johnson 
Viking 6 and 2 meter converter with output 
on 14 MHz feeding an HE single-conver- 
sion superhet, at the time a BC-312. 

While speaking into the handset I was 
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The finished unit has an authentic period 
appearance. 


able to hear distorted audio with the hum, 
but the signal would rapidly move outside 
of the receiver passband. The 60 mA 2.5V 
bulb was now brighter than previously in 
the transmit mode, lighting to roughly full 
brilliance. Using this as a rough indication 
of power output indicates approximately 
150 mW of RF was being generated. 

I decided to tackle the hum problem next, 
and reasoned it was more likely to originate 
in the microphone supply or heater circuit 
than in the plate supply. I took the easy way 
out and obtained a 6V sealed lead-acid 
rechargeable battery to supply the low volt- 
age. This approach was effective in practi- 
cally eliminating the hum, and the audio dis- 
tortion cleaned up considerably simply by 
backing away a bit from the microphone. 

At this point in time the frequency insta- 
bility of transmitted signal is the last issue 
to be dealt with. To do so I will try bypass- 


ing the microphone and telephone receiver 
terminals to ground for VHF frequencies at 
the panel jack and bonding the rear of the 
front panel to the chassis board with a short 
piece of copper strapping. It is quite possi- 
ble that the degree of instability I’m expe- 
riencing was typical of the design. 

As discussed above, the receiver on the 
other end of the QSO back when these sets 
were in use was most likely also a super-re- 
generative detector, and with its broad pass- 
band (typically around 100kHz!) the wander- 
ing of the signal up and down the band would 
not be noticed. Indeed, when monitoring the 
transmitted signal on my National 1-10, 
which has a super-regenerative detector pre- 
ceded by a tuned RF amplifier stage, it stays 
within that receiver’s passband quite nicely. 


On the Air with the Transceiver 


You’ve GOT to be kidding; that would 
just be too scary! 


Conclusion 


This was a very interesting project, and 
gave me a flavor and appreciation for what it 
was like to get on the frontier frequencies con- 
sidered “UHF” in the mid-thirties. It was fun 
to get out of my HF “comfort zone” and re- 
produce an early and minimalist VHF design. 
I also was pleasantly surprised that the circuit 
could function at 2 meters, significantly be- 
yond its designer’s intent. And I had the sat- 
isfaction of finally completing a project I had 
been thinking about for so many years. 

A view of the rear of the chassis is given 
in Figure 2; and Figure 3 shows the areas 
between the rear of the panel and chassis. 
The complete enclosed transceiver can be 
seen in Figure 4. 


EQUIPMENT RESTORATION, continued from page 57 


the transformer body. 

Table 1 provides some examples of the 
number of turns and wire size that worked 
on a number of transformers. Of course eas- 
ier to avoid breakage when winding a bigger 
size, but wire sizes in the range of #41 to #43 
generally must be used to allow getting the 
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needed number of turns on the bobbin. 

REFERENCES. 

1. Dan Merz, AWA Journal, July 2011, p 
45. 

2. Alan Douglas, “Rewinding Transform- 
ers” Radio Age Vol. 16 No. 6 June 1991 
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OLD EQUIPMENT CONTEST 
AWA 2012 ANNUAL CONVENTION 


By Geoffrey Bourne and Chris Bacon, Contest Coordinators 


Collins Standard for as long as most of us can remember. We are also observing the 100th anniversary 
of the Titanic disaster—which was a major influence in the recognition of the importance of wireless 
communication. Our special contest categories just below reflect both of these convention themes. 


Te year we are being joined by The Collins Collector Association. The CCA has been maintaining the 


Theme Categories 


1. Collins Radio — Broadcast Equipment 5. Titanic — Early Wireless Equipment. 
2. Collins Radio — World War II Bring in early wireless equipment from the early 
3. Collins Radio - Post War : 1900s. 
4. Collins Radio — History and 
Advertising 


Standard Contest Categories 


. Passive Receivers 12. Portable Radios 


Any detecting device, not including vacuum tubes 
or solid state amplifying devices whose purpose is 
to convert radio energy into intelligent signals. 


. 1920s Superhet Receivers 
Any receiver which employees the super heterodyne 
circuit and is from the 1920s can be entered here. 


. 1920s Tuned RF Receivers 


During the 20s the TRF was one of the most widely 
produced sets on the market. It was sold in kit 
form, factory assembled or built from scratch form 
plan in a magazine. This is where you would enter 
a Freshman Masterpiece or an AK 20 and so on. 


. 1920s Regenerative and Reflexed 
Receivers 

Many manufacturers employed different circuits to 
improve the receiving capabilities of their radios. 
The Regen and reflex are among the many circuits 
that were used. Bring in a fine example. 


10. Cathedrals, Tombstones and Consoles 


1930s and 1940s 

This is probably the most recognized type of an- 
tique radio. Just about everyone remembers 
someone in their family having one. So bring in 
that Philco 90 or any other cathedral, tombstone 
or console radio. We will split the category if 
enough entries show up. 


. Military Radio 
A. WW | C. Korean Conflict — E. Misc. 
B. WW Il D. Vietnam 


APRIL 2012 / THE AWA JOURNAL 


Any battery operated portable radio may be en- 
tered in this category. We may split the category 
into decades so a transistor set does not compete 
with a 1920s tube set. Bring in anything from an 
early portable radio of the twenties to a Zenith 
Transoceanic of the fifties or sixties. 


: 13. Speakers 


A. Horn Speakers 

Any sound reproduction device can be entered 
here as long as it employs a horn or bell for sound 
amplification. 

B. Cone Speakers 

When radio sets obtained greater power output 
levels the magnetic speaker unit was designed 
with large surface areas for better sound repro- 
duction. There are many fine examples of this 
type of speaker. i.e. Tower Adventurer, Western 
Electric... 


. Test Equipment 


There were many makers of test gear. A short list 
would include Supreme, Superior, Hickok, We- 
ston, Read-Rite, General Radio, Simpson, Rider, 
RCA, And too many others to list. So surprise us, 
bring in the unusual or the common. 


. Tubes 


In this category you can display a single tube or a 
collection. There should be a common theme 
with the display, such as historical significance, 
technological break through, etc. The display 
should tell a story. 
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. Television 
A. Mechanical Television 


Bring in a scanning disk or a mirror screw set. It : 


can be original or a modern replica. 
B. Electronic Television 


This is the category to enter any television set. It 


can be black-and-white or color. Kit or factory. 


17. International Radio 


A. Pre 1945 


Bring in any radio or artifact produced before 


1945 from any country outside the US. 
B. Post 1945 


Bring in any radio or artifact produced after 1945 


from any country outside the US. 


. Novelty Radio 


Bring in a nice lamp radio or any other radio made 


to look like something else. 
A. Tube 
B. Transistor 


— The Amateur Radio Categories — 
. Spark Transmitters and Receivers 
Do not hesitate to enter a major piece of spark equip- 


ment if you think it is rare or historically significant. 


. Vacuum Tube Transmitters and Receivers 


Some of the sets for this class are old, some not : 
so old, most home-built. While the predominant. : 
entries have been amateur-constructed, commer- : 
cial. This year we are going to split the category : 


in two. 
A. Home Brew 
B. Commercial 
— The Craftsman Categories — 


21. Restoration of Appearance 


The purpose of this category is to display examples 


of rebuilding and refinishing the cabinets and con- 
tainers that were used to house radio receivers. 
There is no requirement for a particular kind or size 
of set to be entered. A description of the work done 
will be considered an important part of the entry. 
The critical element is the appearance of the radio, 
including woodwork, escutcheons, dials, knobs and 
other visual details. 


. Restoration of Operation 


This is the category for those craftsmen who art- 
fully substitute modern components for old fail- 
ures. The new electrolytic in the old can is an ex- 
cellent example. Another is the transistorized tube. 
Perhaps the replacement of pot-metal parts by sil- 
ver-gray-colored epoxy castings has been accom- 
plished by one of us. If so, please bring in the set 
that incorporates that restoration. An entry should 
be accompanied by documentation showing the 
basis of the update that preserves the quality of the 
original. 


New or Rebuilt 

Previously we have encouraged entries that 
showed the conference attendees how substitu- 
tions and reconstructions would provide vital 
parts or pieces. We also encouraged craftsmen 
who had made an old function come alive again 
to bring their work for review. 

Do you remember the Federal receiver that was 
entered several years ago and the operating Mar- 
coni coherer detector from the year before last? 
We want to continue that tradition so bring in 
your retrospective designs and your reconstruc- 
tions. There is no requirement for particular de- 
vices or Circuits. 

Open Category 

Enter any item that does not fit into the listed 
categories. 


THE CONTEST AWARDS 


Elle Craftsman 
Given in memory of Bruce Elle to a builder e a 
high-quality radio receiver of an old or new type. 


Matlack Transmitter 
Given for excellence in constructing or restoring 
transmitting equipment. 


Ralph O. Williams Display 
Recognizes the informational value and quality of 
an exhibit in the contest at the AWA conference. 
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Thompson Best of Show 
Awarded in honor of early amateur 
Eunice Thompson, W1MPP, for the top entry in the 
Old Equipment Contest at the Annual beans ae 


People’ s Choice oO 
Awarded to the entry that receives the mae favor 
able votes from attendees and visitors to the. 


test. All entries including displays are lig 
this award. . 
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CLASSIFIED ADS 


 Old-time ads are free to members collecting and restoring equipment for personal 
h use. The AWA Journal classified ads are also available for browsing in the “AWA 
is Journal On Line Edition” on our Internet Web site (www.antiquewireless.org). 

: Please observe the following: (1) include as SASE if acknowledgement is 
desired; (2) material must be more than 25 years old and related to electronic 
communications; (3) give your full name, address and zip code; (4) repeats re- 
quire another notice (we are not organized to repeat automatically); (5) the AWA is not responsible for any trans- 
action; (6) we retain the right to reduce an ad's size if over seven lines; and (7) closing date is six weeks prior to first 
day of month of issue. Ads received after that time will be held for the following issue. Mail all ads to: RICHARD 


RANSLEY, 25 Smith St., Sodus, NY 14551-1007 or email to richardransley@mac.com. 


SELL/TRADE COMMUNICATIONS GEAR 


National FB-7 with 20 & 40 meter coils. Vol- 
ume control has been modified. Best offer, 
photos available. Mark Erdle, 6250 County 
Road 37, Springwater, NY 14560 E-mail: 
ae2ea@arrl.net 


SELL/TRADE—GENERAL 


Paragon RA-10, DA-2, 10-R; set of three, in 
fine condition, as a package. The first item, 
the RA-10 tuner, is uncommon. The second, 
the DA-2 regenerative detector-amplifier is 
rare. The third unit, the 10-R RF amplifier is 
very scarce. As a result, the three—unit com- 
bination is very unusual, $ 3600. Richard 
Brewster, 145 Little Peconic Bay Road, 
Cutchogue, NY 11935 Tel. (631) 734-5063 
E-mail: brewster@mercyships.org 


Many Sams $ 2. each plus postage; Riders 6 
to 17, $ 15. each plus shipping; Several 
pieces of old broadcast equipment, mostly 
rack mount. List for SASE. List and pics by 
E-mail. Tom Earnest, P.O. Box 62032, San 
Angelo, TX 76906 E-mail: theufol @wec.net 


Heath transceiver SB-102, ps, speaker, man- 
ual, $ 225.; Swan 350 transceiver, ps, 
speaker, manual, $ 250.; Stromberg Carlson 
Model 60 tombstone (AM/SW), $ 40.; Peer- 
less Model A speaker, $ 20.; Zenith R-725 
parts radio, $ 15. Free items (PU only) — 
complete set of Riders and Sams. Carter El- 
liott, WD4AYS, 1460 Poinedale Rd., Char- 
lottesville, VA 22901 Tel. (434) 566-8767 
E-mail: celliott!14@aol.com 


APRIL 2012 / THE AWA JOURNAL 


SELL/TRADE—KEY AND TELEGRAPH 


Numerous old, dusty, well used Vibroplex 
keys. Send E-mail for s/n’s, condition and 
price. Richard M. Shappee, WS5HQJ, 2955 
Corte Miguel, Concord, CA 94518 Tel: (925) 
682-1644 E-mail: jdcol@sbcglobal.net 


SELL/TRADE MISCELLANEOUS 


Gundlach Manhattan Opt. Co. Crystal Set, 
complete but disassembled. Best offer. Pho- 
tos available, Mark Erdle, 6250 County Road 
37, Springwater, NY 14560 E-mail: 
ae2ea@arrl.net 


WANTED—COMMUNICATIONS GEAR 


Want power supply #74 for Hammarlund 
Super Pro military radio BC-779. Bob Mar- 
tin, 4901 Eagle Harbor Road, Albion, NY 
14411 Tel. (585) 589-5960 


WANTED—GENERAL 


DM-28 (or near equivalent) dynamotor for 
BC-348 airborne radio receiver; input 27 vdc, 
output 220 vde @ 70 mA, Clive Beckwith, 
465 Lighthouse Ave., Sebastian, FL 32958 
Tel. (772) 388-0414 


WANTED—LITERATURE 
AWA Reviews: 3, 5 and 12. Also early col- 
lections of AWA OTBs and Journals. Donald 


Swope, P.O. Box 41, Llewllyn, PA 17944- 
0041 
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AMATEUR RADIO 


EDITED BY TIM WALKER, W1GIG, 19 WOODSIDE AVE., WESTPORT, CT 06880, 


W1GIG@ATT.NET, PLEASE INCLUDE SASE FOR REPLY. 


1929 QSO Party and Linc Cundall Results 


Greetings to fellow Hams: 


The first thing on my list is to give you 
all my new email address. It is 
timw1gig@gmail.com. I moved because 
my contact list was hacked 3 times in less 
than 6 months. Please use the new address 
as I will have closed the old one by the time 
you read this. 

On to more pleasant things. The radio 
event season is half over and we have the 
results from the first two; the Bruce Kelly 
QSO Party and the Linc Cundall Contest. 
Both events were well attended by the reg- 
ulars and even a few new folks joined us. 
Congratulations go to Scott Freeburg, 
WAQWEA and Mike Murphy, WU2D who 
do the work of collecting and assembling 
the logs from those that participated in the 
events. Their reports follow. 

73, and C U at the Convention, Tim 


28th Anniversary AWA Bruce Kelley 
Memorial 1929 QSO Party Results 
Scott Freeberg WAYWFA 


The 1929 QSO Party was held on the first 
two weekends of December 2011. This year 
the 40 meter segment was moved up above 
7100 for the first time, and successfully put 
us in the clear, and far away from the digi- 
tal, RTTY, and high power CW bedlam at 
7040. I heard far more 1929 40m stations 
than in the past. I highly recommend that 
you consider winding a coil for your 29 
transmitter and getting on 40m for the next 
event. I see where some guys were making 
more contacts on 40m than 80m. In the past 
it has always been the other way around. 
Some of the West Coast guys are taking ad- 
vantage of 40m this year and being heard 
out East! I received several comments from 
29’ers asking that we open up the whole 
Novice portion of 7100 to 7125, as some 
felt squeezed in the defined portion. That’s 
fine. If there are no objections, we’ll do that 
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this coming winter. Remember that 160m 
will be used in the next event. 

There were 46 logs submitted, with 19 US 
states and 2 Canadian provinces heard from. 
I encourage you to please submit your log no 
matter how many or how few contacts you 
made. We all enjoy reading the results and 
finding out who we missed and need to look 
for next year. There were several new sta- 
tions on the air this year so welcome aboard 
and congratulations on your first (of many) 
1929 QSO parties! California was briefly on 
the air this year from K6F WT who made one 
contact with KK7UV before having trouble 
with the Hartley. It’s great to be hearing 
from California again. I hope to hear Jim on 
next year with a zillion contacts. 

I went through the received logs and 
wrote down call signs in order to get an idea 
of how many 29 stations were participating. 
I came up with 61 1929 stations. Wow! An- 
other great turnout! For the Submitted Logs 
summary this year I tried to group people in 
the district that they were transmitting from 
rather than the district that their call sign 
lines up with. 

The winner this year is KBOMM, Burt, 
from Bemidji Minnesota with a resounding 
70 contacts! KBOROB, Harold, also from 
Bemidji, Minnesota, came in 2nd place with 
69 contacts. There must be something in the 
water up in Bemidji for those guys to have 
such high scores. Speaking of Minnesota, 
there were 14 Minnesota stations this year. 

There is definitely something in the 
water up here. There is also a loosely orga- 
nized group called “The Mighty Midwest 
Glow Worm Society” headed up by a mys- 
terious “Photuris Oscillatoris” that keeps 
the interest and excitement going year 
around. Several of the guys use their 29 rigs 
on a regular basis throughout the year. 
They are constantly talking it up, encour- 
aging, and helping newcomers. 
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The first 1929 QSO Party was held in 
1983. Nineteen stations participated in that 
first event and 28 years later the 29 QSO 
Party is still going strong with 61 stations par- 
ticipating. This event was started in 1983 by 


2012 Line Cundall Contest Report 
Mike Murphy, WU2D 
The 2012 Linc Cundall Old Time CW 


Top Ten Scores 


é KBOMM = 70 KOKCY 57 
Bruce Kelley, Linc Cundall, and George Bat- KBOROB 69 WAQWEA 57 
terson. Bruce Kelley (SK) was the first QSO N8YE 66 W2LB 51 
Party Manager, followed by John Rollins K4JYS 65 VE7SL 44 
(SK), and now me for the past 7 years. WOLS 62 


Submitted Logs: 


District Call Transmitter 40meter 80meter Total 


W1 


KC1FB 

K1 TMJ 
W1ZB 
NV1X 
W1GIG 
WU2D 
W2LB 
WB2QMY 
N20UV 
W2A0 
N8YG 
WA3YNW 
W3FuJJ 
K4JYS 
N4GJV 
W4QBE 
W2CQH 
K4LJH 
K5SRB 
W7LNG 
KK7UV 
W8KGI 
N8YE 
NI8G 
K8WEU 
WA8DOF 
N900 
WBOWHG 
N90B 
W9TFC 


. N9HAL 


VE 


TOTALS 


WA9QNN 
KOHGP 
WOVLZ 
KIODB 
WOLS 
WOCWU 
KBOMM 
KBOROB 
WOLGU 
KOPK 
KOKCY 
VA3AWA 
VE7SL 


HARTLEY 
HARTLEY 
TNT 
HARTLEY 
TPTG 
TPTG 
HARTLEY 
TNT 
HARTLEY 
TNT 
HARTLEY 
HARTLEY 
HARTLEY 


TNT/HARTLEY 


HARTLEY 
HARTLEY 
MOPA 
HARTLEY 
HARTLEY 
TNT 
MOPA 


MOPA/HARTLEY 
TPTG/SPARK COIL 


HARTLEY 
HARTLEY 
TNT 
HARTLEY 
MOPA 
HARTLEY 
MOPA 
MOPA 
HARTLEY 
HARTLEY 
HARTLEY 
HARTLEY 
HARTLEY 
MOPA 
MOPA 
MOPA 
MOPA 
HARTLEY 
MOPA 
TGTP/TNT 
HARTLEY 


VE3CUI/VX3XZ COLPITTS 
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14 
21 
28 

9 
10 
22 
30 
20 
16 
20 
18 


14 
30 
39 
12° 
10 
29 
51 
29 
16 
25 
20 
20 
17 
65 
35 
6 
14 
12 
21 
6 
38 
20 
66 
39 
8 
34 
5 
25 
13 
10 
35 
7 
5 
10 
16 
62 
33 
70 
69 
43 
15 
57 
36 
44 
42 


1323 


65 


Contest was held in January and we had ap- 
proximately 45 active participants over the 
two 24 hour periods. There were some very 
interesting rigs and signals on the band. 

I had a nice note from a new participant, 
John N2BE who said: “Hi AWA, I enjoyed 
operating in the event and I think I will make 
the “Linc Cundall” an operating tradition 
here in the future. One humorous moment 
that I recall was when I had to dive for a copy 
of the ARRL “Operating manual” in order to 
arrive at a meaningful signal report for Bill’s 
(W3HWT) 1926 transmitter. That was ab- 
solutely the most miserable CW note I have 
heard since DXing in the early 1960’s, HI. It 
sure brought back some memories. Thank 
you for sponsoring this fine event. 73 John 
N2BE.” By the way, John was using a Har- 
vey Wells and an HQ-120-X. 

Also yours truly got some wallpaper 
from an Official Observer: “Good Operator 
Report; your call was heard working 
WI1YT...Hi Mike Heard your good sound- 
ing sigs today and yesterday working the 
AWA. Hope to wrk U sometime. 73’s Pete 
K:UPIS 3 

The scores were lower than normal, by 
half in fact. But this was not simply due to 


Name TX RX 


37 Halli SX15 

39 Halli SX-24 

38 National NC-101-X 
39 Ham. HQ-120-X 
Halli S-38 

42 ARB-BC-348-Regen 
26 Grebe 

MOD Yaesu 


Tim 29TPTG 

Jerry 39 Halli HT-9 

Bob MOD DX-60 

John 49H. Wells TBS-50D 

Ray MOD Vik Adv’turer 

Mike 42 BC696A-TCS-Bendix-TA12 
Bill 26 Hartley 

Duane 45 T-19 ARC-5 


the participation level. Stations were hav- 
ing trouble hearing each other this year, and 
I attribute this to more noise and absorption 
due to the increased solar activity of late 
and the strange static levels characteristic 
of a winter radio season that did not quite 
stabilize. 

A few signals were absent completely 
but most of the usual suspects were there 
for a while at least. NOHAL, Bob Buecker 
from Watertown, WI comes away with a 
well-deserved win with 279 points attained 
under difficult conditions. Bob was using 
an array of rigs from his 29 Hartley to a 60 
Watt 802 rig and a little 6L6 rig and his re- 
ceivers were a 1V1 Regen and a homebrew 
10 tube superhet. Congratulations Bob! 

Finally, thank you for sending in all of 
the wonderful pictures of your classic Linc 
Cundall stations. 


Linc Cundall Scores 


Top Ten QSOs 

N9HAL, Bob 279 
WOLGU, Tom 238 
WU2D, Mike 234 
WA8DOF, Dave 207 
AAQDH, Bob =: 169 


KBOROB, Harold 146 
WAQWFA, Scott 142 
K4JYS, Bill 153 
W3HWT, Bill 135 
N2BE, John 108 


QSOs/BAND Total 
160 80 40 20 Points 


Bill 29 Hart-35 Jones P/P-24 Meissner 38 Hamm. HQ-120 


Terry MOD TS-520 


Dave 29 TNT Type 45 

Bob =. 29 Hart-37 HB807-40 HB6L6 
John 29 MOPA Type 10/211 

Bill 39 BC375-40 TCS 

Bob 45 Millen 90800 


Scott 29 Colpitts P/P 210 

Dave 44T-19 ARC-5-29 MOPA 
Russ 36 6F6/211 Hartley MOPA 
Tom 36 6A6 (40M) 807 (80M) 
Harold 29 Hartley MOPA 

Bill 29 Hartley 

Lou 28TPTGP/P 210 


MOD TS-520 

34 Type 30 Regen 

1V1 Regen-HB 10 Tube Super 
MOD Drake 2B 

39 BC312 

47 Halli SX-42-38 Nat HRO 
49 Collins 75A2 

MOD TS-570 

46 Nat NC-173 

MOD HRO-50 - R388 

30 Regen 

46 Hamm. HQ-129X 

38 Nat NC-101-X 
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NOW AVAILABLE FROM THE AWA MUSEUM STORE 


All profits are used to support the Museum e See back cover for order blank 


THE OTB ON CD ROM 

These discs run on any PC or Mac system. : 
Volume | (Contains all issues from January, 1960 - March, 1985) Price: $35.95 
U.S., postpaid in U.S. and Canada; elsewhere, add $5.00 

Volume 2 (Contains all issues from June, 1985 - November, 1996) Price: $35,95 — 
U.S., postpaid in U.S. and Canada; elsewhere, add $5.00 
Volumes | and 2 ordered together Price: $59.95 U.S., postpaid in U.S. and 
Canada; elsewhere, add $5.00 


TELEGRAPH ANTHOLOGY ON CD ROM  _ 
Contains every telegraph article ever published through 2004 in The Old Timer’s | assiqve wireess association 
Bulletin (now The AWA Journal ) and The AWA Review. In addition there are pho- _**!¢8taph Anthology 
tos from the “lost” Stu Davis Museum collection, an unpublished article by Lou 
Moreau on military keys, and the long-awaited update of the Early Telegraph 
Makers list by Roger Reinke. There are three ways of browsing the content of this 
CD: The chronological list of article titles, a subject index and an author index. 
Compiled and edited by Prof. Tom Perera, W1TP. Price is $14.95 postpaid in 
U.S. and Canada; elsewhere add $3.00. 


AWA REVIEWS ON CD ROM 

Now you can acquire these scarce out-of-print volumes for your library. Operat- 
ing requirements same as for OTB CDs above. Volumes 1-5 and Volumes 6-10 
available on two separate CDs. Price for either CD, $19.95 US; both, $35.00, 
postpaid in US and Canada. Elsewhere, add $3.00 per CD. 


NEW RELEASES ON CD 
Back by popular demand is the most popular AWA Review ever produced, The 
Atwater Kent Story. Written by Ralph Williams, and issued as AWA Review #12, it has been long out 
of print. We now offer it to you in compact disc format for convenient display on any PC with Ac- 
robat Reader Version 4.0 or higher.* As a bonus, you’ll receive a printed full-size wall chart show- 
ing the progression of A-K radio products. Price is $14.95, postage paid in U.S. and Canada; else- 
where, add $5.00. 

Another out-of-print classic, The Hallicrafters Story by Max Dehenseler, HBORS, is also back as 
a CD. Max De Henseler was a personal friend of Hallicrafters founder Bill Halligan, and his book pro- 
vides unusual insights into Halligan’s life and early struggles. This well-illustrated book has 245 
pages, a nice index and several handy lists of models and features. The CD can be displayed on any 
PC with Acrobat Reader version 6.0 or higher.* Thanks so much to Max De Henseler for his thought- 
ful gift of publishing rights to the AWA Museum. Price is $14.95, postage paid in U.S. and Canada; 
elsewhere, add $5.00. 

* Acrobat Reader is a free program that can be had via the internet. 


HANDSOME AWA PIN 

Replaces the far-too-expensive hand-made gold pins of yesteryear. The new pin 
maintains the stylized AWA logo surrounded by a Hertz loop, but adds the words 
“Antique Wireless Association” wrapped around the loop in bright gold. Back- 
ground is dark blue cloisonné and the pin is clutch mounted. 1" in diameter. 
Price: $6.00 US and Canada, elsewhere, add $1.00. 


Make checks out to “AWA Museum” and send to AWA Museum Store, P.O. Box 421, 
Bloomfield, NY 14469-0421. Please do not include your membership renewal payment in your 
Museum Store payment check. 
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M USEU M STORE ORDER FORM All items postpaid to U.S. and Canada 


-OTB BACK ISSUES Priced at $3.00 each. 20% discount for orders of 6 or more issues; 30% discount for orders of 
12 or more. AWA Review issues do not count towards the discount. 


QTY ISSUE QTY ISSUE QTY ISSUE QTY ISSUE QTY ISSUE 
25-4 28-4 31-2 35-1 37-1 
26-1 29-1 31-3 35-2 37-2 
26-2 29-2 31-4 35-3 37-3 
26-3 29-3 32-2 35-4 37-4 
26-4 29-4 32-4 36-1 38-1 
27-1 30-1 33-4 36-2 38-2 
28-1 30-4 34-1 36-3 38-3 
28-2 31-1 34-4 36-4 38-4 
28-3 


Volumes 39-Current — All Issues Available Except 49-3, 50-3, 50-4, and 51-1. 


AWA REVIEW Priced as indicated. No quantity discount. 


QTY ISSUE QTY ISSUE QTY ISSUE 
Volume 6 $6.00 Volume 13 $10.00 Volume 19 $14.00 
Volume 7 $6.00 Volume 14 $10.00 Volume 21 $15.00 
Volume 8 $6.00 Volume 15 $11.00 1 Volume 22 $15.00 
Volume 17 $11.00 Volume 23 $15.00 
CDS Priced as Indicated. ______ Volume 18 $14.00 ______ Volume 24 $15.00 
OTB BACK ISSUE CDS 
QTY DISC < QTY DISC QTY DISCS 
Vol. 1 (issues Vol. 2 (issues Set: Vol. 1 
1-1 thru 25-4) @ $35.95 26-1 thru 37-4) @ $35.95 and Vol. 2 @ $59.95 
AWA REVIEW BACK ISSUE CD 
QTY DISC QTY.—_ DISC 
AWA Review Vols. 1 thru 5 @ $19.95 AWA Review Vols. 6 thru 10 @ $19.95 
Set of both CDs @ $35.00 
OTHER CDS 
QTY DISC QTY DISC ° 
The Atwater Kent Story (AWA Review 12) @ $14.95 Telegraph Anthology $14.95 


The Hallicrafters Story @ $14.95 


AWA MEMBERSHIP PIN 
(QTY) Pin @ $6.00 


ORDER TOTAL CALCULATION Note: Foreign postage surcharge does not apply to Canada. 
OTB Back Issues @ $3.00 = $ 


Subtract $ Discount (if any) / Add $3.00 foreign postage if applicable. Total OTB Order $ 
Total AWA Review Cost = $ 
Add $5.00 per volume foreign postage if applicable. Total Review Order $ 


Individual OTB Back Issue CDs @ $35.95 = $ 
Add Vol 1+ Vol 2 sets @ $59.95 = $ 


Add $5.00 foreign postage if applicable. Total OTB CD Order $ 
______— AWA Review CDs @ $19.95 each or $35.00 for both = $ 
Add $3.00 foreign postage per disk if applicable. Total AWA Review CD Order $ 
Atwater Kent CDs $14.95 each = $ 
Add $3.00 foreign postage per disk if applicable. Total Atwater Kent CD Order $ 
Hallicrafters CDs $14.95 each = $ 
Add $3.00 foreign postage per disk if applicable. Total Hallicrafters CD Order $ 
______ Telegraph Anthology CD $14.95 each = $ 
i Add $3.00 foreign postage per disk if applicable. Total Telegraph Anthology CD Order $ 
_____ AWA Membership Pin @ $6.00 = $ 
Add $1.00 foreign postage if applicable. Total Membership Pin Order $ 


Grand total of individual total amounts = $ 


Please make your check payable to AWA Museum and send to: AWA Museum Store, P.O. Box 421, 
Bloomfield, NY 14469-0421. Please do not include your membership renewal payment in your Museum Store payment check. 


Name Address 


Designed and narrated by 
Dr. Jessica Parks, an expert 
in memory and cognition. 


25 Years 
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